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Knowledge Gained 
on American 
Machines will never 
Desert You 


Training in Shop Practice should 
always be done on real shop 


American No. 1 Bench Jointer machine. 


American No. 1 Buzz Planer and Jointer 


American Machines spring from the 
highest requirements of the industries. 
They are industrial machines. 


“The tools of school 
are the tools of life” 


American No. 1% Single Surfacer 


Yates-American Machine Co. 


Educational Department 
ROCHESTER, N. Y. 
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The Proper Finish for Projects 


of Wood = ‘eo 


© finishing of projects of wood is 
most important and should receive 
its full share of attention. Every In- 
structor of woodworking realizes that a 
beautifully constructed model may be 
ruined if improperly finished, whereas 
the defects of poor construction are min- 
imized if the model is well finished. 


For years we have kept our fingers on 
the pulse of progress of Industrial Arts 
and Vocational Education. We have 
striven to meet their Wood Finishing 
needs. That we'have been successful is 
demonstrated by the fact that Johnson’s 
Artistic Wood Finishes are used in nine- 
tenths of the schools in the United States 
and Canada. (The endorsement of the 
world’s foremost Instructors of Indus- 
trial Arts and Vocational Education is 
a convincing tribute to the merit of 
our products. 


Our line of Artistic Wood Finishes is 
complete—it includes Johnson’s Wood 
Dye, Paste Wood Filler, Under-Lac, 
Polishing Wax, Varnishes, Enamels, 
and Undercoats. They are all easy to ap- 
ply—the youngest and most inexperienced 
pupils can use them with splendid results. 3 




















With Johnson’s Wood i Dyei inexpensive ] 7 Beautiful Shades Johnson’s Wood Dye penetrates deeply, 
soft woods may be finished so they are bringing out the high lights of the wood 
as beautiful and artistic as hardwood. for without raising the grain. It is simple 


darkened, Dixetions on every label, SLALNING WOOD Sideutatporassek 


















EE = i a = oe set of hate Narr moe Job Sheets oes - 
. whic ow job specification— job application— material—tools a 

FR ns this valuable book equipment— procedure, etc. We 4 gladly —_ . a 

Our new“‘Text Book on Wood Finish- postpaid and free of all charge to Instructors o inishing. 

















ing for Instructors and Studentsof 9 [(~——=—=—= ==> === = Sear eS Sees =T 
Industrial Arts and Vocational Edu- || sc. JOHNSON & SON, Dept. I. A. 1, RACINE, WIS. | 
cation’’is just off the press. Wouldn’t The Wood Finishing Authorities” > | 
you like a copy for each boy study- | We have .............. boys studying woodworking and would appreciate 
ing woodworking? We will gladly | receiving the following material: | 
send the required number Free and | 0 Wood Finishing Job Sheets | 
Postpaid to Instructors who _are 0 Text Books on Wood Finishing | 
using or will use Johnson’s Artistic Snot ttiniitieail 
Wood Finishes in their woodworking || We buy most of our inishes from | 
shop. Use coupon at right. || NAME ANE Se 
Eee ae ee i 
tl CITY AND STATE. I 
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Cheylll 


leam more by doing 
than by watching~ 


Union Woodworking ma- 
chines embody all the quali- 
ties and refinements of big, 
expensive machines, but 
they are compact in size and 
moderate in cost. 

On the initial and upkeep 
investment required for a 
few large machines, you can 
install enough Unions to 
give every student actual 
training and experience, not 
just once in a while, but 
every time the class meets. 
Union Portables are com- 
pact, accurate and ideally 
suited to the run of school 
work. Let us give you all of 
the facts. 


Gallmeyer & Livingston Co. 


214 Straight Ave. 
GRAND RAPIDS, MICHIGAN. 


This Free 
Book — 


This Free Book com- 
pletely describes a 
number of woodwork- 
ing machines which 
many schools are us- 
ing to great advan- 
tage. Write for it. 


PORTABLE 


ON sents 
N BENCH TYPE 


Wo0D WORKING MACHINES 

















Good tools help 
make good workmen 


Here is a high speed ball bearing lathe which 
proves that safety is not incompatible with high 
speed, accurate work, and pleasing design. 

While primarily designed for use in manual 
training schools, it is capable of turning out work 
which would delight the heart of the most fastidi- 
ous craftsman. We sell many to schools on the 
basis that respect for good tools is an important 
part of any course in manual training. 

The same high standards make ‘‘American” saw benches, 


planers, jointers, band saws and workers preferred by 
instructors who want their students to have the best there is. 


Write for free booklet. 
AMERICAN SAW MILL MACHINERY CO. 


74 Main St., Hackettstown, N. J. 
1374 Hudson Terminal Building, New York City 


American Manual Training Equipment. 


























No. 183 


New Model Finishing Planer 





No. 183 is the very latest in finishing planers. it is built 
in three sizes—20, 24 and 30 inches. The table lowers 8 
inches. Machine is furnished with three rates of feed. No. 
183 forms part of the equipment of the largest manual train- 
ing departments in St. Louis. 


Write for complete description. 


Hall & Brown Wood Working Machine Co. 


Broadway, Tyler, Ninth Sts., 
8ST. LOUIS, U. 8. A. 
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The Disston 
Combination Saw 
for the school. It 
cross-cuts or rips 
equally well and 
makes a smooth, 
accurate joint. 
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For Smooth Cutting 
in the School Shop 





Here is the Disston Saw for 
cross-cutting only. Made of 
Disston Steel, hardened and tem- 
pered by Disston methods to cut 
fast and stay sharp. 





the 8 


A smooth cut that makes a per- 
fect joint without sanding or 
dressing— 

That is the kind of work you get 
with the Disston Combination Saw. 

Here is a saw that you need in 
the school shop. 

You can cross-cut or rip equally 
well. Either with or across the 
grain you get that smooth, accu- 
— cutting that makes a better 
job. 

The Disston method of hollow 
grinding gives plenty of clearance 
in the cut. No setting or swaging 
of teeth is necessary. Saves time 
and work in upkeep. 

Furniture and woodworking 
plants — where smooth cutting is 
vital—use thousands of these com- 
bination Saws. 


Made of Disston Steel, hardened, 
tempered and tensioned by meth- 
ods developed over eighty-five years 
of saw making. 

Two types: one with five cross- 
cut teeth and one cleaner tooth to 
each section which is preferable 
where more of the work is cross- 
cutting. 

And one with three cross-cut 
teeth and one cleaner tooth that is 
preferable where more ripping is 
done. 

But — you can cross-cut or rip 
with either type. 

Write for information. 


Henry Disston & Sons, Inc. 


Makers of 
“The Saw Most Carpenters Use” 


Philadelphia, U.S. A. 


The Disston Saw for ripping. 
Disston grinding methods pre- 
vent binding. Disston Steel keeps 


thetecththaip. Diwtonimion- CAWS TOOLS FILES KNIVES STEEL 


ee en — 
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Best School Tools 


Better work and better mechanics re- 
sult when Simonds Saws are used in 
Manual Training and Vocational 
Schools. The Simonds Hand Saw 
stands up to the work and holds its edge 
longer. Most schools require small cir- 


cular saws and the majority are now 
specifying Simonds because they give 
greater service and require less fitting. 
Files and machine knives are also 
Simonds Products which help make 
more efficient work in schools. 


Write for prices and catalog 


Simonds Saw and Steel Co. 


Established 1832 


Fitchburg, Mass. 


Chicago, IIl. 














The Silver 
Portable Electric Saw 


For Rip-Sawing, Mitreing and Cross Cutting 
Attaches to nearest Light Socket 
A Compact, Powerful and Inexpensive Saw for 
the Manual Training Department 





No. 895 
A Silver Quality 
Product 


Send for complete description and prices 


THE SILVER MFG. CO., Box 397, Salem, O. 
Manufacturers of Quality Goods Since 1854. 








THE JOHNSON FRICTION-CLUTCH 


Fifteen No. 2 Single 


Johnson Clutches 


are in use every day in the 


South High School. 


—AKRON, OHIO. 


In the Akron, Ohio, high school, fifteen Johnson 
No. 2 Single Friction Clutches are installed. They 
give highly satisfactory service driving manual 
a lathes from lineshafting, running at 500 


Similar Johnson installations in schools’ in 
EIGHTEEN states are giving equally splendid satis- 
faction. 











Single Clutch Exterior. 





The schools of greater New York can hardly get 
Johnsons fast enough. James Monroe high school 
has just added twenty-four. The James Madison 
high school, Brooklyn, has installed twenty-five. 
Stuyvesant high school has 150 Johnsons. R 
children are as dear to you as the Greater New 
York children are to their parents—get these advan- 
tages for your children. Insist on Johnson Clutches. 


Write for Catalog “IAM” 
THE CARLYLE JOHNSON MACHINE CO. manciastce cons 
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A New and 
Simple Way 


Many customers send their Saw Blades 
to Oliver Machinery Co. for brazing. 


That is a good way but there is a bet- 
ter one. 


Braze your own. It is simple, quick 
and safe with the “Oliver” No. 462 
Electric Band Saw Brazer. 


It mends your saws quickly. No wait- 
ing. It is inexpensive. It makes an 
excellent and instructive demonstra- 
tion for your students. 


May we send you data on this ma- 
chine or on our 

band saw filer and 

setter? 


“Oliver” No. 462A 


(Vulean Brazer) 


You too, can Braze Your 


Band Saws with Electricity 





STATE HIGH SCHOOL 


INDUSTRIAL DEPARTMENT 


R. W. JACKSON, Sureevisor 


CHISHOLM. MINNESOTA 


January 7, 1925. 


Oliver Machinery Co., 
Grand Rapids, Mich. 





I want to say just a word more 
in praise of the Electric Brazer Noe 462-A we 


received from you a few days ago. I have 


| 


tried this machine out and with no previous 
experience with an Electric Brazer find that 
after my second trial I can make a better 
Brazer and make it many times quicker than I 
was ever able to do with any other method that 


I have ever used. 


Yours truly, 


Gh 


Other School Users 


B. of E., Omaha, Nebr. 


Supervisor. 











. of E., Detroit, Mich. 

of E., Sandusky, Ohio 
of E., Independence, Kans. 
of E., Philadelphia, Pa. 
of E., Dubuque, Iowa 
of E., Houston, Tex. 

of E., Ames, Iowa 

of E., Fall River, Mass. 
of E., St. Johns, Mich. 
of E., Pawtucket, R. I. 
of E., Menominee, Wis. 
of E., Bayonne, N. J. 

. of E., Superior, Wis. 

. of E., Minneapolis 


Western State Normal, 
Kalamazoo, Mich. 


Dm 


Oliver Machinery Company 


i Mich 
an apids, 1cn. 
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Little Giant Lathes and Band Saws 
Sold on 30 Days Free Trial 


A new, handsome catalog is now 
ready and will be mailed free. 


We employ no traveling salesman. 
We depend on the goods them- 
selves to show their merits. So we 
sell Little Giant Lathes and Band 
Saws on condition that if not satis- 
factory they may be returned after 
30 days use and we pay the freight 


LITTLE GIANT MOTOR 
both ways. 


IN HEAD LATHE 


Write us for catalog 


LITTLE GIANT COMPANY 
223 Rock Street Mankato, Minnesota 


In A Class By Itself! 


The TANNEWITZ Model E-2 The Efficiency Grinder will 


produce a Keen Edge 


Combination Woodworker 


In convenience and ease of opera- 
tion, in size and quality of con- 
struction, in the wide range of the 
operations it performs and the 
accuracy with which it performs 
them — in power, safety and de- 
pendabie service, the Tannewitz 
Combination Woodworker stands in 
a class by itself. 


It will rip, 
cross - cut — 
mitre — bevel 
— groove — 
joint — dado 
— rabbet — 
plane — band 
saw — mould 
— mortise 
and bore. 


Ball Bearings equipped with Gits oilers used 
throughout. 2 H.P. Motor—three operators can 


work at it simultaneously—unhampered—safely. . 


Attachments put in motion without shifting belts. 
Completely guarded. A man’s size thoroughly 
practical machine for the economical equipment 
of manual training schools —Let us show you— 


Oar grinder will 
not burn tools. 
EASY 

to work upon. 
SIMPLE 

in construction. 
EFFICIENT 

in results. 
CHEAP 

in operation. 
REASONABLE 

in price. 
What more could 

you want? 


Pedestal and Bench 
Type. With or 


without cone 
wheel. 


Send for price and 
information. 


EFFICIENCY GRINDER COMPANY 


326 W. Washington Ave., 
MADISON, WIS. 


Write for bulletin E-2. 
THE TANNEWITZ WORKS 


363 Front Ave. GRAND RAPIDS, MICH. 


FS 
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Reasons why this 


Planer should be in 
every Vocational 
School! 


Eliminates Waste and Uncertainty of Ordinary Planing. 
Accurately planes stock to desired thickness and so smooth 
that sanding or polishing is seldom necessary. Easiest ad- 
justed planer on the market. 


Accurate. All parts machined and drilled to jigs. Carefully 


assembled by skilled mechanics. Rigidly inspected before 
shipment. 


Safe, Simple and Easy to Teach. ‘Head is 3-knife cylinder 
safety type. All gears and belt fully covered and guarded. 


Knives May Be Sharpened Without Removing From Machine. 
This feature reduces operating costs and keeps machine 
always ready for use. 


Quick Make-Ready of Stock. When additional or different 
stock is required, the speed and convenience with which this 
machine makes that stock ready is appreciated by both in- 
structor and student. 


Greater Economy. Permits buying of stock in the rough. 
Planes narrow strips of uneven thickness at one time. Ca- 


Single Surface pacity to 8” thickness. 


Made in two sizes, 24” and 26” knife width, and provided with two 


Planer speeds. Send for full details, illustrated bulletin and prices. Address 
Dept. 401. 
The Sidney Machine Tool Co. 


Sidney, Ohio 
Fe TE 
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ATKINS 


SILVER 
STEEL 


The Finest 
On Earth 








Che Four Hundred Sam 


Here is a Hand Saw made 
of the finest steel the great 
Atkins laboratories can pre- 
scribe — genuine “Silver 
Steel’’— ready to cut faster, 
stay sharp longer and out- 
wear any other saw. It is 
two way taper-ground by 
Atkins patented process 
and will go through green 
or wet lumber with ease 
and precision. 

The Improved Perfection Handle 
The Four Hundred Saw is fitted 
with a Solid Rosewood Handle, 
piano finish; Improved Perfec- 
tion Pattern — prevents wrist 
strain. 

If you want to obtain the best saws 
that money and skill can produce de- 
mand the Atkins brand. Atkins Saws 
are made in regular width, skew and 
straight back, also in ship pattern, 
skew and straight back. 


Modern Manufacturing Methods 
Make Atkins Saws the Leaders 


Ask for our latest catalog, also 
“Saw Sense” and “How To Care 
For And Use Cross Cut and 
Hand Saws.” 


E. C. ATKINS & CO. 


Established 1857 The Silver Steel Saw People 
INDIANAPOLIS, U. S. A. 

















The No. 10 Crescent Saw Table is a sturdy, 
substantial machine with every convenient adjust- 
ment for general factory work and will meet 
every requirement for a practical saw table with 
self-contained motor for your manual training 
department. 


Send today for circular giving complete descrip- 
tion. Also ask for circular of band saws, saw tables, 
shapers, jointers, variety wood worker, planers and 
matchers, disk grinders, cut off table, swing saws, 
borers, hollow chisel mortiser, tenoner, universal 
wood workers, self feed rip saw. 


THE CRESCENT MACHINE CO. 
25 Main St., 
LEETONIA, OHIO. 




















Speed up/ 


vouems do it, even on the most 
complex cutting 
if you aoe the uther Dado 
Head! 


Let us send you illustrated 
catalog showing the com- 
plete line of Huther Saws. 


Huther Bros. Saw Mfg. Co. 


Makers of Better Saws for More Than Fifty Years 
Rochester, N. Y. 
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CALIFORNIA SUGAR PINE 


The N. ation’ s Pattern Lumber 








Flywheel and 
large gear patterns 
made of properly 
cured California 
Sugar Pines 











Perfect patterns from 


Open-air ff 
dryin, 
sheds 
alae 


this genuine white pine “= 


PATTERN MAKERS who use California 
Sugar Pine have no annoyance from pat- 
tern stock improperly dried. 

For California Sugar Pine is thoroughly 
seasoned, in a climate ideal for lumber 
drying, and under conditions which have, 
from years of experience, proven best for 
the pattern trade. 

Furthermore, California Sugar Pine 
may, if necessity demands, be kiln dried. 
In fact, the excellent characteristics of this 
wood is evidenced by its good seasoning 
qualities, without checking or warping. 

There are abundant stores of California 
Sugar Pine pattern lumber 
now and for many generations 
to come. Large production 
and convenient and ample 


Eastern White Pine 


<n 

tS true 
California White and Sugar Pine Manufacturers Association 
663 Call Building - San Francisco 











stocks assure the pattern maker a contin- 
uous supply of this genuine white pine. 

Write for Information Sheet No. 13— 
full of interesting and instructive details 
about California Sugar Pine. Also, put 
any specific questions or problems up to 
our wood technologist. 


U.S. Forest Service classes California 
Sugar Pine as a true white pine. (See Techni- 
cal Note No. 215.) Its characteristics are 
identical with those of the old northern 
pine. Below, at the right is microscopic 
photo of the cellular structure of Califor- 
nia Sugar Pine. At the left is one of East- 

ern White Pine. Scientists 


=o eee 
stesecnaee 


the two. (Photos by Forest 
Products Laboratories.) 
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| No cutting tool is better than its edge 
‘“QHIOQ”? PLANERS Keep the tools sharp 


and 


SHAPERS 


Suitable for Tool Rooms, Production Shops 
and Vocational Schools. 























No, 475 


PLURALITY OILSTONE TOOL GRINDER 
THE most convenient, setviceable and efficient tool sharpening 

machine ever made. 

This new Tool Grinder has been carefully designed to combine 
many new advantages with the essential features of older 
models. It combines five basic units in one machine: coarse 
oilstone e oilstone wheel, grinding cone, leather strop- 
ne wheel, ae wheel, and all accessible from two adjacent 
si 


The Ohio Machine Tool Co. —— 


Write for full descriptive bulletin. 
— KENTON, OHIO — es — 


Originators and Pioneer Manufacturers of Oilstone Tool Grinders 


' Planers and Shapers since 1887 



































1845 — EIGHTY YEARS — 1925 
Manufacturing Machine Tools 


Thousands in 

use in shops all 

14"x6'—$450.00 over the world 
giving daily 


$85.00 extra - “ 
satisfaction. 


Meet the requirements 
of school shops because 
they are devoid of intri- 
cate parts and practical- 
ly fool proof. 


Send for catalogue de- 218 ALL-PURPOSE LATHE 
was designed to fill the special needs of school 


scribing the entire line shops. Safety, simplicity, ease of operation and 
of SHAPERS, MILL- economical supervision requirements were kept 
* : : 


uppermost in mind. 
ING MACHINES, We onal Seite ot we nt eer an a? 
purpose lathe of which any school might well be 


ABLE ELECTRIC SEND FOR BULLETIN NO. 104 
SCREW DRIVER. 
GREENFIELD § TAP AND DIE 
Industrial Education Dept. CORPORATION 
THE JOHN STEPTOE CO. acuity LUM, 


CINCINNATI, OHIO R. A. FIFE CORPORATION, - Mamaroneck, New York 
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Down 
Draft 


Forges 


Long Life 


“Time tests all things” — 
For 40 years we have been giving a good Efi fi tciency 


value lathe. f : 2 
We believe, in this new Gold Seal Lathe, Our forges are “standard equipment” at 
we are giving more actual value at the most vocational schools because of their 


price than ever before. many real advantages. 


; Indestructible underground duct system 
5 BASTIAN . eliminates overhead obstructions. Forges 
PLATES and blowers are substantial enough to last 
a lifetime. Adjustable forge hoods keep 
shop free of smoke. 


The Sebastian Lathe Co., Write for catalogs showing full line of 
602 Culvert St. CINCINNATI, 0O., U. 8. A forges: and drills for school use. 




















sss = | Buffalo Forge Company 
| ARE “CLARK” GRINDERS 482 BROADWAY, BUFFALO, N. Y. 


PART OF YOUR EQUIPMENT? | | gi £ ct: 


“Clark” grinders can be placed in any shop where 
‘current is available. Practically no cost for setting 
up. 

Send for catalog No. 30 giving complete details 
of this grinder as well as many other electrically 
driven tools, especially adapted for use in edu- 
cational institutions. 


JAS. CLARK, JR., ELECTRIC COMPANY 
603 BERGMAN ST., ra ope OUISVILLE, KY., U. 8. A. 


The Name CLARK inoures Quality 




















ELEMENTARY WOODWORK, CABINET MAKING, CARPENTRY. PATTERN MAKING, FARM ooiwame 





JOHN S. BENEDICT LUMBER CO. 
419 No. Halsted St. CHICAGO 
MANUAL TRAINING 
L-U-M-B-E-R 
Goede, aad can fernish anything you 


want. No order is too large or too 
small for us to fill. 


PALMER PLY-BASE Tray and Basket Bases 
Bored for Reed Weaving 

(FREE SAMPLES and PRICES 

PALMER eS -BASE = 








—~ #4 bre | Gus juaranteed 
ediate Shipment 
ike to “ your 
DOWEL and PLYWOOD requirements. 


G.M. PALMER, 2247 Lumber St., Chicago, Ill. 


COMPLETE LUMBER SERVICE 


Consult us regarding 
your requirements 


“A Dozen Boards Or A Dozen Carloads” 
JOHN SCHROEDER LUMBER CO. 


MILWAUKEE, WIS. 














T. A. FOLEY 
We Furnish Schools With 


Lumber, Panels, Dowels 
and Cedar Chests 
PARIS, ILLINOIS 





BLACK WALNUT 


We manufacture Black Walnut 
and other hardwood lumber, sell- 
ing direct to schools. 


MEEK LUMBER CO. 
PERU, NEBR. 


Aromatic Tenn. Red Cedar 
Boards—Small shipments a spe- 
cialty. Write us for prices, de- 
livered at your railroad station. 
EARTHMAN LUMBER CO. 
MURFREESBORO, TENN. 














Geo. L. Waetjen & Co. 


713-723 PARK ST., MILWAUKEE, WIS. 
PLYWOOD! In various 


woods and thicknesses, in 
stock for immediate ship- 


Maisey & Dion 


CHICAGO, ILL. 


Why not save TIME and TROUBLE? 
Deal with a concern that has SATIS- 


IF YOU NEED GOOD 


*chestnut, *maple, *ash, *cherry, 
*curly maple *gum oak, *quar- 
tered oak, black walnut, *hick- 
ory, beech, poplar, cedar 

Write for prices. I pay the freight. 


ment. 
Write for Prices. . 








FACTORILY supplied the LEADING 
SCHOOLS with Manual Training Lum- 
ber for over FIFTEEN YEARS. 


Ozro M.Wilsey, Franklin, Pa. 
Dealer in hardwood lumber 
*means, cut from virgin timber 























>\ 
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PANELS 


Direct From the Manufacturer 
At Wholesale Prices 


Large assortment of plain and figured 
woods in all standard sizes shipped 
promptly from stock. 


Send for our monthly stock list with 
prices. 


Algoma Panel Company 


1524 South Western Ave. 
4 CHICAGO, ILL. 








1400 PAGES OF 
SHOP EQUIPMENT 


WRITE FOR YOUR COPY TODAY 


Our experience in supplying schools 
with their manual training equip- 
ment and supplies for 56 years 
places us in a position to take care 
of your requirements promptly, in- 
telligently, and at a worth-while 
saving. 


GROSs 
SUPPLY 


Catatogue - No50 


@ INDUSTRIAL? VOCATIONAL 
SCHOOLS 


Send us your order and let us 
wes to you —_ our service and 
quality of merchandise is really 
PREDOMINANT —and that our eco 
prices will stand comparison. PHILLIP GROSS 

Direct Factory Representatives Harpware Suppty Co. 

of nationally known and COSTAUNEE WRCONEN 
advertised brands. 


“If it’s from Gross it’s good” 





NOTE—Give name of school and 
position when requesting catalog. 
PHILLIP GROSS HARDWARE & SUPPLY CO. 
216-220 Third St., Milwaukee, Wis. 








| 
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| IMMEDIATE 


SMOOTH 


Drawing Boards 


Peg Boards 


CHICAGO 


—— 


—_—_—— 


Veneered pg yas Bases 


PROPERLY 
BORED 
— 
BEAUTIFUL 
GRAIN 


—_> 


SHIPMENT 
LY 


TWO SIDES 


ee ENGCO PRODUCTS 


“2 nd —s Clay Model Boards 
Price List Ply Wood - Dowels 


ENGLEWOOD TOD & DANEL COMPANY 


1635-39 W. Pershing Roed ILLINOIS 
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DEPENDABLE 
DRAWING INK 


THE STANDARD 
BY WHICH 
OTHERS ARE 
JUDGED 













IN THIRTEEN COLORS 


THE FREDERICK PUST © 


3621 N. Hamlin Ave. Chicago, Ill. 







































































KsE 


—the Quality endorsed 
by generations of 
draftsmen 


























































Long and Accurate Service 


LOW, thorough seasoning to begin 
with. Careful selection of the wood 
and finest of workmanship—it takes 
longer to make a T square the “K & E” 
way. But it’s worth it. Our custom- 
ers are assured of a product that stays 
straight and true. Drawing Boards, 
Drawing Tables,—all of 
yon nag K & E WOODEN GOODS 
on request are made in our large, modern plant. 
All are guaranteed against defects. 





KEUFFEL & ESSER CO. 
NEW YORK, 127 Futon Sweet, Genera Omtice and Factores, HOBOKEN, WN. 1, 


cmicaco ST. Lous SAN FRANCISCO MONTREAL 
G6-205 Beartorn St | GHT Locust St ‘34 Second Sc 6 metre Dame i WE 


> prewing Materahs. Mathemabcal and Surveving Ingtruments, Measuring Tapes 
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Now 
Ready! 


Dawes’ 


Industrial 
Electricity 


An 
elementary 
text that 
gives the 
beginning 
student 





a 
bird’s-eye 
view of 
electrical 
engineering 















PART 
TWO 
Just 


t 
Da per TT Out! 


“ARG ih 


In order to meet the textbook requirements 
of courses of elementary character, Professor 
Dawes has written this new two-volume work, 
INDUSTRIAL ELECTRICITY, for courses 
in technical high schools, trade schools, voca- 
tional schools, extension classes and evening 
classes. 

These two new books explain the principles 
underlying electrical engineering and electri- 
cal-engineering apparatus and give a bird’s- 
eye view of electrical engineering and its 
problems, to the beginning student. 


Dawes— 
INDUSTRIAL 
ELECTRICITY 


By CHESTER L. DAWES, Assistant Professor of 
Electrical Engineering, Harvard University. 
Electrical Engineering Texts. 


Vol. I—372 pages, 5x 8, 311 illustrations, $2.25 
This volume gives special attention to batteries, 
to commercial methods of making electrical 
measurements, to the industrial applications of 
d.c. machinery and to the electrical equipment 
of automobiles. 

Vol. II—480 pages, 5 x 8, 355 illustrations, $2.75 
The second volume covers the construction and 
the operating characteristics of alternators, 
polyphase induction motors, single-phase motors, 
synchronous motors and converters; to the gen- 
eral industrial applications of electricity; to 
illumination and photometry; to electron tubes 
and radio broadcasting and receiving, and to 
interior wiring. 


Send for on-approval copies. 











McGraw-Hill On-Approval Coupon 





McGRAW-HILL BOOK CO., INC., 
370 Seventh Avenue, N. Y. 


Send me copies of the following books for my approval: 
...-Dawes—Industrial Electricity, Part 1, $2.25 
....-Dawes—Industrial Electricity, Part II, $2.75 


I agree to return the books if they are not adopted in my 
classes, or to remit for them. 


Ind.A.-1-1-26 
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ASSIFIED WANTS DEPARTMENS 


per word per 


is $.07 insertion, payable in advance. 
words. "Fores close on Sth of the month preceding date of ince. Write for discount on yearly insertions. 


All wants subject to approval. 














ART MATERIALS 


CLOCKS 





Things to Paint — Polychrome, plaques, pic- 
tures, Gesso, Italian Clay, modeling wax, cel- 
luloid novelties, parchment shades, glow beads, 
water color cards and mottoes. Catal log Free. 
Coover Studios, Lincoln, Nebr. 


BASKETRY 

Basketry Materials—We carry a complete line 
of basket making materials including Kinder- 
garten reeds, all sizes, round and flat, in one 
pound packages. Our line includes raffia, 
French willows, straw braids, Hong Kong 
pen grass, basket bases, rattans, ..chair 

dyes, etc. The Jayson Company, Inc., 
217 + tsonenr St., New York City. 


Basketry Materials—We have everything for 
basket making, including reeds, willow, chair- 











Cleck Movements—chimes, dials, part of cases 

in the knock down, blue prints, designs, in- 

structions, in fact, all assistance required by 

manual training teachers. Write for free 

booklet today. American Clock Company, Nice- 

town, Philadelphia, Pa. 

COLOR CHART 

Color Chart—One hundred ae solar 

and mixtures. 


r schemes and wn thm by contrast or 
pa easily worked out at a glance. Color 
problems in illustration, -, work, interior 
decorating, etc., promptly solved. Full instruc- 
tions for use accompany Chart. Sent postpaid 
for $1.00. Address: H. A. Froom, 585 F. 

Street, San Diego, California. 


_- DRAFTING 











We are the oldest reed importers in this coun- 
try and solicit inquiries. Wholesale only. Also 
handle Chair Cane, Rattan, Willows, Hong 
Kong Grass, Dyes, etc. The Otto Gerdau Co., 
14 Lispenard Street, New York City. 


SEMI-PRECIOUS STONES +3 
Gem Stones for Jewelry Workers—Many in- 
teresting varieties. Assortments gladly sent 
on approval. George H. Marcher, 934 Santee 
St., Angeles, Calif. 











SHIP MODEL PLANS 


Build Models of Ancient Ships—Make excellent 
gifts. Plans and instructions for building 
models of Pirate Ship, 52c—Santa Maria, $1.02 
—Clipper Ship, 82c—Magellan’s Victoria, 77~— 
Chinese Junk, 47c—or all five for $3.40. Post 
paid. Richter & : Stroesser, 405M Eleventh 
Ave., Milwaukee, Wis. 





cane, Indian splints, ash splints and 
bases. Send Fifteen Cents for Samples, 65- 


ete., with suggestions as to making them. 
Lewis Stoughton Drake, aie 83 Everett St., 
Allston, Boston 34, 

Everything f er Miementeny Handwork — Also 
for basketry, ge ~~, bookbinding and chair 
caning. Mounting Waldcraft 
crayons, burlap, scissors, punch and eye sets. 





Thomas Charles Co., 2249 Calumet Ave., Chi- . 


cago. 

Basketry ea gern Raffia, Bases, Pine 
Needles, Ash Splints, ete. Free Basketry Cat- 
eee, J. L. Hammett Company, Cambridge, 
ass. 








BATIK 
Manual Arts Supplies—Circular and straight 
knitters. Bookbinding Material. Looms. 
Stenciling, Stick Printing and Batik Su pplies, 
Wooden Napkin Rings, Plasticine, Tower Pot 
Moulds.. Free Manual Arts Catalogues. J. L 
Hammett Company, Cambridge, Mass. 











BOOKS 
Vocational Text Boeoks—For courses in be 
Industrial and ¢ Manual Arts Education. 


submitted for examination (on a 
Write for descriptive catalogue. Dept. HS, 
American Technical Society, Chicago, Ill. 
Svensen Drawing Books—Essentials of Draft- 
ing; Machine Drawing; Art of Lettering. In- 
dustrial Arts and Trade Books. Catalog free. 
Milford Book Company, 623-625 Norman S&t., 
Bridgeport, Conn. 
BRUSH MAKING 

Brush Making—A practical Special School and 
Manual Training subject. Send for our pam- 
phlet which lists Bench Dusters, Floor Brushes, 
Mops, and other useful brushes, and tells how 

to make them. Magnus Brush Materials, 604 

Ww. Lake St., Chicago, Dept. C. 
Brush Materials—Brush Fibres, Tampico, Fibre 
Mixtures, Sterilized Horse Hair, Hair, Bristle 
and Tampico mixtures solid or taper stock, 
original lengths or cut to size. Samples 
matched. E. B. & A. C. Whiting Co., Burling- 
ton, Vermont. 


CABINET HARDWARE 
Special Service—We make it a rule to give 
special service on Cabinet Hardware for teach- 
ers. Send a postal today for our catalog. 
F. A. Rauch & Co., 410 S. Market St., Chicago, 
Ill. In one line of business for 41 years. 




















Catalog G.—New illustrated catalog on Draw- 
ing Stands and Drafting Tables. Suitable for 
Schools,  nerangge Classes, Artists, Draftsmen 
and Engineers. The Washburn Shops of the 
—, Polytechnic Institute, Worcester, 





ELECTRIC SHOP SUPPLIES 





TAPESTRIES 
We have a wide variety of Tapestries and 
Velours, in all sizes, styles and designs. It 
will be a pleasure to send samples. Write us 
your wants. F. A. Rauch & Co., 410 S. Market 
St., Chicago, Ill. In one line of business for 








Wiring Supplies and Fittings—Resistance wire, 
copper, brass, fibre and formica rods, sheets and 
tubes. Transite and asbestos in suitable sizes. 
Radio parts and all other equipment required in 

the electric shop. Write for price list. Tri. “K" 
Electric Mfg. Co., 2825 N. Troy St., Chicago. 


ENGINES 

Model Engines—We build working — 
model engines true to type; boilers, 

boiler fittings, model makers’ supplies. sd 
tional models for vocational schools. 20c brings 
new illustrated catalogue and handbook. Bathe 
Mfg. Co., Dept. A.-5214, Woodland: Ave., 
Philadelphia, Pa. 


FIBRE CORD 
Art Fibre—See our full page: advertisement re- 
garding our complete Art-Fibre Weaving Serv- 
ice, Art-Fibre Cord, Stakes, Furniture Frames, 
Finishes, ete. Write for descriptive Folder. 
Grand Rapids Fibre Cord pea oe: Grand 
Rapids, Michigan. 


FURNITURE PHOTOGRAPHS 


Furniture Photos with sizes on them. §$.50 
per dozen. W. E. Rodick, Bar Harbor, Me. 


FURNITURE eee 
School Shop Instructors — your students 
beautify their furniture jo ol ‘nz using the 
Onward Sliding Furniture Shoe. Packed 6 
or 12 in a box. Reasonably priced. Write 
Onward Manufacturing Co., Menasha, Wis. 


LEATHER 
Leather for Bags, Cases, Pocketbooks, Fancy 


Leather Goods and Novelties. Wilder & Com- 
pany, 1038 Crosby St., Chicago. 


LOoMs 


Looms—Adapted for schools, hospitals and col- 
lege use. Eureka < filling, carpet warp 
basket reeds. Send for po with — 
The Reed Mfg. Co., Springfield, Ohio. 


Lane Looms for Hand Weaving—Four harness, 
built in two sizes, 27 and 45 inches. Also 45 
inch size in 4, 6 or 8 harness, for Hospitals, 
Vocational Schools, or home use. Circular sent 
on request. Nuttelman Mfg. Co., Florence, 












































CANING 





Finest Quality—We have cane, reed, webbing, 
flat rush, for all kinds of chair caning. Send 
Fifteen Cents for Samples, Directions and Cat- 
alogue. Louis Stoughton e, Inc., 88 Ever- 
ett St., Allston, Boston 34, Mens. 

Caning Material—We carry an excellent qual- 
ity of imported Chair Cane at very low prices. 
Also handle Basket Reeds, Rattan, Willows, 
Hong Kong Grass, Dyes, etc. Wholesale only. 
Samples upon request. The Otto Gerdau Co., 

14 Lispenard Street, New York City. 


CATALOG 


Manual Training Supplies—Catalogue Number 
Five contains unusual items. Glue brushes, 
glued cedar for chests, cluster lampstands; 
parchment aged and shades for lamps; wire 
lamp frames, Free to schools. National 
Manual Training “Supply Company, 120 S. 8th 
St., Minneapolis, Minn. 











MODELING CLAYS 
Modeling Materials — Plasticine, never hard- 
ens, Antiseptic, Ten Colors. Send for free 
compte. J. L. Hammett Company, Cambridge, 
ass. 








PHONOGRAPH SUPPLIES 


Phonographs—Build a genuine Choraleon Pho- 
nograph and save one-half. We furnish motors, 
tonearms, blue prints, instructions and parts. 
Send for catalogue and free blue print offer. 
Also full line Radio supplies, Radio cabinets. 
Veneer stock. Choraleon Phonograph & Radio 
Co., 224—20th St., Elkhart, Ind. 

REED AND RAFFIA 
Free Samples—We will send you free samples 
of all our reeds and raffia for school use. Cat- 
alog and directions, 15 cents. Louis Stoughton 
ae ag Inc., 88 Everett St., Allston, Boston 34, 

ass. 











TOYMAKING SUPPLIES 


We carry 2 complete line of toymaking tools 
and materials, including single and three-ply 
woods, coping saws and blades, cotter-pins, 
and a large he pee F of ea yaaned toy patterns for 
both wood and These 
“Toy Mpg Folios” come > ‘ie sizes at A 4 
and $2.00 postpaid. Our “Toymaker” 

are complete for making many Me ved 
toys in both cardboard and wood. They are 
excellent for shop and classroom school work. 








logue 
complete particulars. M. Carlton Dank & Co., 
Dept. I.C., 2784 Atlantic Ave., Brooklyn, N. Y. 
UNDECORATED CASTINGS 

cy castings for table, floor, and 

bridge lamps. Pay ~4 assembled in home shop. 
Also book ends. For particulars write R. E. 
Slater, 170 E. Sixth St., Peru, Ind. 

UPHOLSTERING 

Samples—We will gladly send you Free 74 
ples of our line ¢ ~~ 7 goods 
t A. Rauch & Co., 410 3. 

arket St., Chicago, Ill. In one line of 
business for 41 years. 

WANTED 


Back numbers of INDUSTRIAL-ARTS MAG- 
AZINE—Will pay 50c per copy for the fol- 
lowing issues: March and August, 1914; Feb- 
urary, April and July, 1915. Address: IN- 
DUSTRIAL-ARTS MAGAZINE, Subscription 
Dept., 354-364 Milwaukee St., Milwaukee, Wis. 
Wanted—One drawing teacher at once in every 
school to demonstrate the Ames Lettering 
Instrument. Free blue print and circulars will 
be sent to any teacher who sends us a postal 
request. O. A. Olson Mfg. Co., Ames, Iowa. 


Salesman—One who is now calling on schools, 
to represent in addition to his regular line, a 
standard and nationally advertised brand of 
tools that are used in every school shop. 
Address: I.A.M., Bruce Publishing Co., Mil- 
waukee, Wis. 

Wanted—Specialty _lolemen to introduce to 
high sch ls and colleges 
our complete line of pa materials, draw- 
ing instruments—domestic and foreign, our 
new line of drawing tables, especially designed 
for school use, and our blue printing one ag 
Give experience and references. The C. 
Pease Company, 813-821 North Franklin st: 
Chicago, Ill. 
































WEAVING 


Net Weaving—Enlarged tapestry weaving on 
stiffened netting. Mosaic Weaving—Block em- 
broidery on the new waffie-cloth. Filet Weaving 
— Net darning on large mesh cotton net. 
Rug Weaving—Cotton chenille rugs made with- 
out a loom. Braid-Weave Rug Weaving—Braided 
rag rugs made around warp. Illustrated cata- 
iene for red stamp. Art-Craft Industries, 
40 Boylston Street, Cambridge 38, Mass. 
Wholesale, retail. Established 1916. 
Weaving Supplies— Looms, Roving, Jute, 
Warp, basen, Belfast Cord, etc. Free 
Weaving Catalogues. J. L. Hammett Com- 
pany, Cambridge, Mass. 
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Yesterday the use of water colors in the schools 
was mainly confined to picture painting. 


Today, how many and varied are the uses of 
“Prang” Water Colors. Stick printing; decor- 
ating lanterns and holiday cards; the planning 
and making of holiday and gift booklets; the de- 
sign and construction of waste paper baskets; 
Stenciling on paper mats, scarfs, and blotter pads; 
painting certain kinds of posters -- these are a 
few of the many ways in which the modern 
teachers employ “Prang™” Water Colors. 


How different the uses of “Prang’’ Water Colors, 
yesterday and today. 


But in the quality of the water colors, how uni- 
form “Prang”’ paints have always been and still 
are. They have been held to the very highest 
standard, persistently, consistently, ever since 
they were first made some sixty years ago. 


Are you using the best school water colors? _ If 
so, are you using your “Prang’’ Water colors in 
all the many possible and proftable ways? 


Write us for information about the best school 
water colors and for help in making the best use 
of the best paints — ‘*Prang’” School Water Colors. 
You are under no obligations in either case. 


The 
AMERIGAN ERAYON GOMPANY 


SANDUSKY OHIO NEW YORK 
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Real joy in business comes from selling real products. Supply- 
ing “Hard-to-Get” Materials is the most important work we have. 
At no time in our history has the volume of business been as large. 
Surely there is no finer indication of your good will and there is no 
better way of saying that the Industrial Arts Vocation recognizes 


QUALITY 


SERVICE 


FAIR PRICES 


Catalog mailed gratis 


Thurston Manual Training Supply Co. 


JOBBERS AND MANUFACTURERS 


ANOKA 











HARTFORD sou: BAR CLAMPS 


Our No. 3 Hartford Double Bar Clamps are a 
decided aid in class work since they eliminate the 
possibility of buckling. Better results are ac- 
complished when the danger of spoiling the work 
is minimized. The bar on each side of the wood 
maintains uniform pressure. 





HARTFORD No. 6 Double Bar Clamps are used 
extensively as presses — for veneering, gluing 
posts, chair arms, etc. The cost is much less and 
the saving worth your consideration. 
Single Bar Clamps are made in Loose 
and Stationary Handles. 
Send for Catalog No. 10, which contains com- 
plete price list on single and double bar clamps. 


HARTFORD CLAMP CO. 
308 Pearl St. Hartford, Conn. 
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SURE-GRIP GLUE 


will make the work easier and more permanent. 
There is no waste from its use which makes it 
the cheapest glue to use. 

Not affected by Dry Heat or any other atmos- 
pheric condition. 


Buy from your jobber, or send 
order to us and we will see you 
are taken care of. 


SURE-GRIP ADHESIVES, INC. 
ALBANY, N. Y 
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The Romance of the Indian 


Using unique designs of form and 
color, his strange history is caught 
in many symbols 
























reed in his pottery 

—where thoughts and deeds are 
held in vivid colors — is the ro- 
mance of the Indian worked into his 
art. But how lifeless pottery would be 
without color! 


For color enlivens beyond description; 








and the students’ clay-working need 








never want for color-variety. 


When it’s time to color their handi- 
work, give them Devoe Enamelit. 
Made in 22 striking shades, Enamelit 
faithfully reproduces the most intricate 
design. Applied with ease, Enamelit 


is air-drying and waterproof. 








Devoe & Raynolds Co., Inc., 1 W. 47th St., N. Y. 





Devoe Enamelit works with entire satisfac- 
tion on pottery, woodenware, china, cellu- 
loid, earthenware, glass, oilcloth and papier 
mache. Send the coupon for color card 
showing samples of colors and directions 


for use. 


DEVOE DEVOE & RAYNOLDS CO., Inc., 
1 West 47th St., New York 


Please send me sample card of Devoe Enamelit. 


| 
| 
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The New Line of 


SOUTH BEND LATHES 
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WE have developed a new line of South Bend Lathes for use in manufac- 
turing plants for production work and in tool rooms for precision work. 


The New South Bend Lathe 
for Use in Industry, for Manufacturing 
and in the Tool Room 


The new South Bend Lathe was developed for industry but 
it will also be found an excellent tool for the school shop. This 
Lathe is remarkable for its quality and price. Every educator 
should have a copy of the No. 86 Catalog describing the new 
line of South Bend Lathes. This catalog is now on the press 
and will be ready for distribution January Ist. 


4 AUTO REPAIR SHOP COURSE . 


Bulletins and Job Instruction Sheets 


The Auto Repair Shop Course consists of Bulletins and Job Instruction Sheets 
describing the up-to-date methods of completely re-conditioning motors. 


These Bulletins Are Free To Instructors 


No. 85—Finishing Semi-Machined Pistons in | No. 89—Regrinding and Reboring Cylinders 
the Lathe. in the Lathe. 
No. 86—Machining Valves in the Lathe. | sag + *ues and Keyway Cutting in the 
athe. 
No. 87—Truing Commutators and Under- No. 91—External and Internal Grinding in 
cutting Mica in the Lathe. the Lathe. 














Jf hs 
SOUTH BEND 
MACHINE SHOP 
COURSE 


Job Sheets and Blue 
Prints for 81 Projects 


The South Bend Machine Shop 
Course consists of 81 Projects for 
which we furnish job sheets and 
blue prints. The blue printsare 12x 
18 ins.and show both detail and as- 
sembly drawings of each project. 
The job sheets take the stude:t 
through the work on each project 
followingthe modern machineshop 
practiceinindustry. Thehand book 
“How To Run A Lathe” is used for 
reference purposes and it gives 
complete instructions on all lathe 
operations. 

Bulletin No. 31-A gives complete 
description of the South Bend 
Machine Shop Course. 


Write for Free Bulletin 








No. 88—Fitting Starter Ring Gears. No. 92—Machining Crankshafts in the Lathe. 


A 








No. 31-A 
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SOUTH BEND LATHE WORKS 


273 East Madison Street 


South Bend, Indiana 
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A Happy New YEAR 


The Editors and Publisher 
of the InpusTRIAL-ARTs Mac- 
AZINE extend to all Readers 
their best wishes for a very 


Happy New Year. 
mat 
A Fitinc INDEx 


The Publishers of the Mac- 
AZINE have prepared for the 
use of subscribers, who clip 
problems from their files of the 
MaGaZINE, @ series of loose 
leaf folders for better filing 
and preserving of these clip- 
pings. These folders constitute 
a very useful classified index 
and will be sent without charge 
to any subscribers on record. 


Om 
OnE oF Many LETTERS 


I consider the INDuUSTRIAL- 
Arts Macazine the best of its 
kind and I derive a great deal 
of benefit from it. 

Erling Heistad, 
Lebanon, N. H. 


Entered Jan. 2, 1914, as second-class mail matter at Milwaukee, Wis., under Act of March 3, 1879. Copyright, 1926, by Bruce Publishing Co. 
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“TAKING 
ADVANTAGE 
of Other Men’s 
EXPERIENCE” 


A Secret of Success in Teaching—As Well as in Business 


Success in Teaching—as well as in Business— depends to no small degree upon 
taking advantage of other men’s experience. Life is too short for each of us to go 
clear back to the beginning and work out every problem for ourselves. Accord- 
ingly, lessons in Manual Training deal largely with what have proved—by experi- 
ence—the best methods for doing various kinds of shop work, etc. 


Whose Experience—in machine shop and tool room practice, for example— 
could prove more practical and helpful to your students than that of leaders in 
the industrial field, like General Electric, Thomas A. Edison or Eastman Kodak? 


What Machine Tools could your boys “learn on” to better advantage than the 
very same kind they are likely to use when they start to work? 


A Book of Other Men’s Experience 
“STAR WITNESSES” is an attractive, illustrated, easy-to-read book 
of 32 pages, devoted almost entirely to other men’s experience—indus- 
trial leaders like those mentioned above, Manual Training Teachers and 7 
others. We believe you would find it interesting at least, to compare 7 Seneca Falls 
their experience with your own—and so we’ll be glad to mail you a copy “i Machine Co., 
if you will give us your name and address, 7 Gam es, &. ©. 


i 
' Please send me a copy of 





4 
Seneca Falls Machine Company / 
186 Falls Ave. 
SENECA FALLS NEW YORK 
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Industrial Vocational Surveys for 
Educational Purposes 


Lynn E. Stockwell, Los Angeles, Calif. 


public schools, in order to function prop- 

erly, must meet the needs of this era. In 

order to determine what the needs are it 

is absolutely essential that a survey of in- 
dustrial conditions in a given locality be made. It is 
also necessary that a survey of what the schools are now 
doing be made. This is a check on how well the public 
schools are meeting the needs of the industrial life of a 
community. 

The purpose of this paper is to present some fairly 
well defined procedure for making industrial vocational 
surveys. Before proceeding, it is necessary that there 
be a common understanding of terms. To bring about 
this common understanding, as far as this paper is con- 
cerned, certain terms will be defined. According to the 
Federal Board for Vocational Education “Vocational 
Education” is any form of training, whether given in 
school or elsewhere, the purpose of which is to fit the 
individual to pursue effectively a recognized profitable 
employment. In other words, vocational education is 
specific education or training for a specific vocation. 
It can be plainly seen that courses in dentistry, medi- 
cine, education, law, etc., are strictly vocational courses, 
yet we are not concerned with these courses because they 
are very well established and of collegiate grade. We 
are concerned primarily with courses which fit the large 
group of individuals never reaching college who must go 
into the industrial world to earn a_ livelihood. 
Industrial vocational education then is the specific 
training of individuals to enter a specific calling in in- 
dustry. Industry has to de with the changing of 
materials to make them usable, or more usable. 

In making an industrial vocational survey one 
must consider three elements; the boy and girl of school 
age in and out of school, the school, and the community. 
So this paper will be concerned with these three topics 
and discussed. 

The Boy and Girl of School Age In and Out of School 

Blank number one gives information necessary con- 
cerning each boy and girl in school between the grades 
seven to ten inclusive. Grade seven is taken as the 
lower limit because at this stage begins the first great 


increase in student mortality. This increase is due 
largely to retarded students reaching the age limits of 
the compulsory school attendance laws. Grade ten is 
taken as the upper limit because at this stage student 
mortality diminishes to a great extent, at least as far 
as the high school is concerned. If the student sur- 
vives the tenth grade, the chances are that the high 
school period of four years will be completed and a 
college or advanced school career of some sort will be 
attempted. 

This blank should be filled in by the student in 
school except points eight and nine which can be taken 
from the records of the school or by giving a general 
intelligence test and a general mechanical ability test. 


Blank Number 1 
Information card wey Student in School. 


. Birthplace of Father 
. Occupation of Father 
Sisters 


. Occupational choice of student 
. General Intelligence 
9. Mechanical ability 


Blank Number 2 
*Information card concerning Student of School Age 
ag School. 


. Left school: year 
. Reason for leaving school 


. Did courses taken in school help you in your present 

sition ? 

ow? 

*Data taken from superintendent’s records or filled 
in by the individual. 
The blank is to be filled out in school to eliminate any 
pressure or influence in occupational choice which might 
be brought to bear by parents or home except indirectly. 

The birthplace of the father is taken to determine 
whether men raised and trained in a certain locality 
remain there to continue their life work. Point number 
six is taken to determine whether the student is influ- 
enced indirectly in the occupational choice by home in- 
fluences. Points eight and nine are taken to be used 
as information in guidance work both educational and 
occupational. 

Blank No. 2 includes the information necessary 
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concerning the boy and girl of school age out of school. 
This blank should be filled in by a member of the survey 
group. The information can be acquired through per- 
sonal interview with the individual or taken from the 
records in the office of the administration. The 
primary purpose of this blank is to determine the causes 
of elimination. This method may be questionable but 
it seems to be the most efficient at the present time. 
This completes the survey of the individual of school 
age in and out of school. A summary of the cases, of 
course, is necessary in order to draw conclusions. 


The School 
This part of the survey is necessary to determine 
what the schools are now doing so that after the third 
part of the survey has been completed it can be deter- 
mined just how well the schools are meeting the needs 

Blank No. 3 

What the Schools Are Doing. 
: ——- of schools in which industrial courses are 
offered 


. Number of special or technical schools 
4 List a of courses offered and enrollment in each: 


students 
. Total enrollment in industrial courses. 
. Is work required or optional? 


: Average time given to courses: Weeks 
Periods per week Length of periods 
. Aims of the work: 


etc. 

- Courses of study. (To be taken from printed reports 
in administration office or from instructors in 
¢ of courses. ) 


10. Detail ion and supervision of industrial 
work. 


_ *Example: Cabinet Making. 306 students. 
of the community. The information needed for this 
part of the survey will be found on blank No. 3. The 
general purpose of this blank is to furnish as much 
information as possible in order that the survey group 
may determine the extent and efficiency of the indus- 
trial program. The blank calls for ten points. The 
first is the number of schools offering industrial courses. 
This is to find how generally industrial courses are 
being offered. The second point is the special or tech- 
nical schools. The result of this data indicates a pro- 
gressive, or lack of progressive, spirit on the part of the 
administration, as far as an industrial program is con- 
cerned. Points three and four are called for to deter- 
mine how extensive the offerings are, and how generally 
pupils are availing themselves of the opportunity to take 
the courses. Points five, six, and seven also indicate 
the extensiveness of the industrial program. Points 
eight and nine indicate clearly whether the work is im- 
portant enough to put special stress on such as formu- 
lating aims, printed courses of study, etc. Point ten 
further indicates the progressiveness of the school sys- 
tem in putting forth its industrial program. 
In the survey of the schools another very impor- 
tant factor must be considered. It is the teacher. 


What of the training, the teaching load, and outside 
activities? It has been generally conceded that better 


Blank No. 4 
Teachers’ Information Card 
(To be filled in by each industrial teacher) 
1. Name 
2. —- School Training: 
a. 
(no. of years) 
b. High school 
(no. of years) 
c. Collegiate 
(no. of years) 
. Courses taken while in service: 
> (ex)—Ed. psych. 3 credits—Fall 1924. 


(dates) (degrees) 


. Teaching experience: 
a. Number of years 
b. Type of teaching 
. Trade Training: 
a. Name of trade 
b. How training.was taken 
c. Number of years in training... 
. Number of periods taught each day 
. Extra Curricular Activities: 
“4 Ex: Coaching football and basketball. 
. ete. 
. Extra School Activities: 
. Ex: Playing slide trombone in theatre orchestra. 
. etc. ° 
9. Salary per year 


preparation means better teaching. With this in mind 
points two, three, four, and five on blank No. 4 are set 
forth to determine what the training of these teachers 
has been. Point six calls for the teaching load. Are 
the teachers teaching every period or do they have 
periods off for reflection and preparation? A heavy 
teaching load as a rule is reflected in the quality of the 
teaching. 

It has also been generally conceded that teachers 
over-burdened with extra curricular and extra school 
duties do not give their undivided mind and energies 
to their teaching jobs. It is with this in mind that 
points seven and eight are called for. 

The final point on the Teachers’ Information Card 
is the salary of the teacher. This is taken to determine 
whether the system is attracting high class material by 
offering attractive salaries, or whether mediocre talent 
is coming in because of low salaries. 

Another very important factor in determining the 
efficiency of industrial courses is the physical factor. 
Under this point comes rooms, equipment and supplies. 
These modifying factors are very important and should 
be considered carefully. The survey group should con- 
sider these points in a general way for the entire city, 
taking up such points as location of buildings and 
rooms, light, heat and power, ventilation, accessibility, 
and the care of rooms, supplies and equipment. Condi- 
tions affecting factors such as these are usually general 
and reflected throughout the school system so an indi- 
vidual check of each school would not be necessary 


.as journeyman... 


‘unless some extreme condition presented itself. 


The Community 
The next point is the community—or, rather, a 


survey of the industrial and occupational life of the 
community. Community means city, town, or locality 
within the city or town. Blank No. 5 sets forth the 
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information desired from each industry and occupation 
represented in the community. 

The purpose of this part of the survey is twofold; 
first, to act as a check on what the schools are offering, 
and, second, to determine whether workers should be 
trained for these certain occupations because of hazards 
of one sort or the other. This information is gathered 
by the survey group through personal visits to factories. 
shops and stores and through personal interviews with 
employer and employee. 


Blank Number 5 


Information Card Concerning Industry and Occupations 
. Name of industry or occupation 
. Number of persons employed 
. Number of persons of school age employed 
. Labor Turnover 
. Chances for advancement 
. Wages paid 
. Hazards 
. Shop conditions 
. Seasonal or not 
Physical qualities necessary 
. Workers: organized or not 
. Workers taking correspondence courses 
. Mental qualities necessary 
. Common deficiencies of workers 


Without this part of the survey the other two parts 
would not be of great value, as far as the industrial 
program in the schools is concerned, because there 


would be no check on how well this program was meet- 
ing the industrial needs of the community. At once 
someone will arise and say, “A great per cent of our 
population does not work in the community in which 
they were trained.” This is very true to a great extent 
but who can convince a board that the schools of this 
certain locality should train their boys and girls for 
some foreign enterprise. There is a great possibility 
that training for a local industry or enterprise may tend 
to decrease this drifting away from the home com- 
munity. 

Persons industrial 
programs in the public schools of our smaller cities 
usually give little thought to industrial conditions in 
the community and how very important this is. The 
courses are merely set up, influenced in some cases by 
finances ; other cases by the teacher’s knowledge of cer- 
tain lines; and, again, by the superintendent. 

It is very important then for industrial men and 
women and administrators to remember that before an 


responsible for establishing 


industrial program is established or modified a complete 
survey of conditions affecting the boy or girl of school 
age in and out of school; the school; and the community 
be made. 


The Cultural Value of Woodworking 


Richard M. Van Gaasbeek, Head of Department of Woodworking, School of Science and Technology, 


Pratt Institute, Brooklyn, N. Y 


ZAHE term cultural as used in the title not 
only implies the systematic improvement and 
refinement of the mind, but the training of 
all the energies and capabilities of the human 
being to the highest pitch and directing 
them to their true end. 

While woodworking does not hold such a place, it 
nevertheless is an art. The woodworker who has learned 
his trade well, is familiar with the underlying funda- 
mental principles and has the skill to apply them to a 
practical and useful purpose, is an artist. 

There seems to be a general lack of appreciation for 
the art of woodworking, and perhaps the reason for failure 
to give the subject the recognition that it deserves and is 
entitled to, may be largely due to the fact that wood is 
altogether too common a commodity; its supply has been 
unlimited and our every demand has been met. Every- 
one wants wood, from the person who owns his or her 
own home and who desires to make improvements and 
keep the property in order, to the largest industry in the 
country. Our wants must be denied ‘for a while and a 
fair valuation placed upon the services woodworkers are 
rendering in order to bring about a better understanding 
of what woodworking really is and what it stands for. 

The mushroom mechanics that spring up over night, 
such as we had during the war, are not representative 
of the industry at large. The true woodworker knows 
before he starts a piece of work with his tools, just how 
the finished product will look. He sits down and thinks 
it all over, weighs, balances, reasons, makes comparisons 
and changes, thus eliminating many of the unnecessary 
alterations that otherwise would be made during the con- 
struction of a job. 


A woodworking shop is as much a laboratory to the 
woodworker as a laboratory is to the chemist, or similar 


laboratories are to other industries. Blue prints are the 
formulas used in the shop, but instead of experimenting 
with chemicals in accordance with a prescription, or with 
electrical equipment to make a new discovery or to see 
what happens, the woodworker experiments in shaping, 
fashioning, and assembling pieces of wood to get a desired 
result. 

Woodworking is a basic industry of the country and 
it is probably the oldest of all industrial arts. Its workers 
order their stock from the lumber yard in the rough, 
and in many of the larger factories and mills they fell 
the trees in the forest. A woodworker is called upon to 
design his product, make the layouts, mill, assemble, and 
finish—from forest to market—from the raw material to 
the consumer. Surely such a record must challenge 
recognition and establish for it an important place among 
the front rank industries. Woodworking is a creative 
industry with few if any competitors. 

Let us analyze the subject and make a brief study 
of what woodworkers must know, and what they must 
be able to do in practicing their trade. It may also be 
necessary to make a slight comparison with a few other 
fields of work, not for the purpose of minimizing the 
requirements of such industries, but to aid in setting 
forth in clear relief some of the demands made upon those 
who have chosen woodworking for their life work. There 
is no intention to discuss methods of teaching, how or 
what should be taught. Ample material in textbooks and 
professional works is available. 


As a general proposition, it is the writer’s opinion 
that woodworking should be taught vocationally regard- 
less of the type of school in which the subject is offered. 
Trade conventions and principles are the same the world 
over and there can be no real reason why the subject 
should be taught one way in a certain school, and differ- 
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ently in some other type of school, although the aim of 
each school may be entirely opposite. 

As an illustration, reverse the order or customary 
trade conventions. Put the bottom or, widest rail of a 
door on top and the top or narrow rail on the bottom. 
Run the rails across the door and cut the stiles in between 
the rails. Run the muntin from the top to bottom rail 
and cut the lock rail in between the muntin and stiles. 
Contrast the above procedure with the accustomed con- 
struction. Whether the project is a simple taboret, or 
complicated cabinet, it is unwise except in special situa- 
tions, where circumstances alter cases and the mechanic 
has no control over the change, to ignore past perform- 
ance. As a further illustration let us consider the teach- 
ing of home mechanics, one of the objectives of which 
is to teach the ordinary tasks or jobs which should be 
the common knowledge of all householders. An instructor 
was teaching a student how to refit a door by telling him 
to take the lock off, dress the face edge of the door, re- 
bore the holes and reset the lock, and then refinish the 
edge of the door to match the other woodwork in the 
room. Common practice and the simplest way of doing 
the job would have been to remove the hinges, dress the 
back edge of the door and reset the hinges. The student 
was not being trained to enter the carpentry trade, but 
how much better it would have been in the interests of 
all concerned to have followed trade practices. 

General contractors and builders are largely devel- 
oped in the carpentry trade. This may be accounted for 
because of the vast amount of general information a car- 
penter who has learned his trade well must know. All 
carpenters must know something about mason and con- 
crete work and make the forms for the concrete. The 
latter involves knowledge similar to that of a pattern- 
maker, because the work forms the mold and not the 
finished product. Carpenters’ work must be put up to 
minimize the dangers from fire hazards and framed 
around chimneys, fireplaces, etc., to conform to the fire 
and building laws. Carpenters must keep in mind the 
plumber, the electrician, and other mechanics, and put 
their frame work up properly so that it will not be 
necessary for other tradesmen to tear it down or ex- 
cessively cut away parts for piping, wiring, etc., and thus 
weaken the structure. Carpenters’ work is greatly varied 
and must conform to the requirements of the local fire 
laws, building code, and the best standard practices. The 
science, trade, or technical information which carpenters 
must have are products of investigation, study and 
research, a practical understanding of which is very vital 
to their success in practicing their trade. 

Perfect joints do not make a building watertight or 
fireproof, or help it to withstand the elements and the 
usual strains likely to come upon the structure. Leaky 
roofs, bulging walls, squeaking stairs, sagging floors, 
cracked plaster, draughty or rattling windows and doors 
are unpleasant facts which carpenters who understand 
their trade help to reduce to the vanishing point. As 
an illustration let us list a few of the things that a 
mechanic must know in shingling a roof: 

1—Always start from the bottom and lay from the eaves 
or cornice up. 

2—Lay first course two-ply. 

3—Measure back the amount of the exposure from the 
lower or butt end of the shingles. 

4—Each shingle should lap over the two courses below 
it. There should always be the three layers at 
every point on the roof. 

5—The spacing of the courses should be less than one- 


third the length of the shingle. 
6—Shingles over 9” should be split before laying. 


7—Allow 1%” to 2” projection over the crown moulding. 
8—Allow 1” projection at the gables. 
9—If shingles are not stained or thoroughly wet, space 
one-eighth inch. 
10—The heads of the nails should not be driven into the 
shingles. 
11—Nail about 2” above the upper line of the exposure. 
The covering of all nails is essential for a service- 
able roof. 
12—Break joints not closer than 1%4” side lap. 
13—The joints should not come over each other on any 
three consecutive courses. 
As a further illustration consider the things that 
must be known in building a partition properly: 
1—-Studding should be in one length for each floor, cut 
to fit without splicing or blocking. 
2—Careful cutting, fitting, nailing, bracing, and fire- 
stopping are all essential to sound, substantial 
partitions. 
3—Spaced 16” on centers to accommodate four-foot lath. 
4—Any difference required in spacing should be made at 
one end of the room. 
5—Securely nailed to sole and cap. 
6—Set straight and plumb. 
7—Form interior angles affording a surface on each par- 
tition where the lath ends may be nailed. 
8—Bridged diagonally or horizontally. 
9—Party and division walls between dwellings should 
conform to the local building laws in reference to 
filling in, fire-stopping, etc. 
10—The studs should be doubled at all openings for the 
purpose of gaining strength and to afford a nail- 
ing place for the trim. 
The analysis of the two processes just mentioned 
clearly show that there is a great deal for the carpenter 


to know besides using a hammer and a saw. 

The woodworker’s trade may be subdivided into con- 
erete form workers, roughing in, outside finish, floor 
layers, roof framers, inside finish, stair builders, mill 
workers, ete., each of which special trade requires similar 
study and analysis if the men are to successfully practice 
their specialty. 

Still another branch of woodworking that may be 
mentioned is that of furniture making and mill work, 
or work that comes under the head of shop work. Culture 
very largely rests in the knowledge of past achievements, 
and woodworking has reached its highest developments 
in the work of Chippendale, the Brothers Adam, Hepple- 
white, Sheraton, and others who were the master crafts- 
men in the furniture world. Here is an opportunity to 
bring out the finest aesthetic sentiments in the human 
soul—-to develop the creative instinct, to see things and 
to interpret them, to develop a love for and appreciation 
for the beautiful and a refinement of taste. Close ob- 
servation, accurate perception, good judgment, and care- 
ful planning are required to give a wonderful opportunity 
for self-expression. 


Tools are among the finest material developments 
which the human intellect has contributed to human 


welfare. It is doubtful if there is any other craft that 
is called upon to use as many separate and distinct tools 
as that of a woodworker, each having its own special 
function to perform. It requires as much skill to keep 
the woodworkers’ tools in order as it does to use them. 
The secret of good workmanship starts with the ability 
of the mechanic to form a keen cutting edge on the 
special tool he uses, and it requires manipulative skill 
to properly use the tool and to hold the edge as long as 
possible. It requires judgment to select the appropriate 
tool for a particular operation. It requires a knowledge 
of the peculiarities of the wood used to get the best 
results and a smooth and finished cut, and it requires 
a knowledge of trade principles in order to know what 
to do. 
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Then again, in addition to using hand tools, shop 
mechanics use power machines and equipment. Here 
again judgment and skill are required in setting the 
machines to perform the required operations. To this 
skill might be added the need for a knowledge of the laws 
of balancing and power transmission. With but few 
exceptions woodworking machines are not fool-proof and 
automatic. A jointer may be set up to joint a piece of 
stock absolutely true; and without changing the machine 
in any way, the same stock can be run over again and be 
jointed as crooked as a ram’s horn. A saw fence may 
be set to rip a piece of stock to a parallel width; and 
without changing any adjustments, a similar piece of 
stock can be ripped wedge shape or with a jagged edge. 
A successful machine hand must know the functions of 
each separate machine. He must know how many opera- 
tions can be done on a given machine and get the job 
along as far as possible before moving it to the next 
machine; and in the event that the particular machine 
he needs is in use, he should know how to adjust himself 
to do the same operation on some other type of machine. 

Then again, there is the element of danger. A 
machine operator must have nerve which comes only with 
experience. He must know how to handle himself and 
to avoid flying pieces; while it is probably impossible to 
eliminate all accidents, they can be reduced to a mini- 
mum, if due precautions are taken and the operator is 
familiar with the machine he is using. 

The placing of the machines in the shop is another 
study. The routing of material, arranging the machines 
so far as possible so that the various operations can be 
done in sequence and the raw material when it once 
starts on its way, kept moving toward the shipping room 
without crossing its own paths any more than may be 
necessary. 

A dust exhaust system is still another part of the 
equipment used by woodworkers. Sanitary conditions 
require that flying dust and shavings be reduced to a 
minimum. Danger hazards require that floors be kept 
free and clear of shavings and rippings which would in 
any way cause an operator to slip or trip, resulting in 
falling over a machine in motion. In many cases the 
various hoods used for catching shavings act as a safety 
device in protecting the workman from the cutters. 

Still another branch of woodworking that deserves 
attention is that of pattern-making for the metal trades. 
Pattern-making is an art requiring mechanical skill com- 
bined with rare technical knowledge. A pattern-maker 
must become to some extent an engineer. He is trained 
to the greatest refinement in the art of woodworking. 
He should possess the qualifications of a moulder, of a 
machinist and also of a draftsman. He should under- 
stand conditions which govern the construction of 
patterns for the moulding of metals, especially the pre- 
cautions taken to guard against warping, distortion and 
breaking, and moisture. Because his work is so varied, 
seldom making two patterns identically alike, he should 
be prepared to apply the fundamental principles of pat- 
tern-making as may be required in the solution of new 
problems as they arise. He must also comprehend all 
of the details of the mechanical drawing which he handles, 
to the minutest degree. 

Unlike the other various branches of woodworking 
previously discussed, pattern-making does not follow any 
particular trade convention. The major consideration 
given by a pattern-maker to his work is strength, and 
in many cases he reverses the methods of construction 
used by other woodworkers. It is slow, tedious work, 
requiring patience and perseverance. The pattern-maker 


must think things through before he begins his work and 
he must get his job thoroughly pictured in his mind 
before proceeding. As an illustration, a few items he 
must consider may be listed as follows: 
1—Upon receiving a drawing for a pattern to be made, 
note the metal to be used for the casting. This 
determines the amount of shrinkage the pattern- 
maker will allow. : 
2—What part of the casting is to be machined. This 
determines the additional thickness besides 
shrinkage which must be given the pattern in 
places where the casting is to be planed, turned, 
chipped, or filed. 
38—How many castings are wanted from the pattern? 
This determines the kind of material and the 
amount of labor to be spent in making the 
pattern. 
4—How can the pattern be made so that the moulder 
can make the castings most easily, and at the 
same time obtain a good casting? 
5—How should the pattern be constructed so that it will 
be the best, cheapest, and quickest way for the 
class of pattern desired? 
6—Check all of the intermediate or minor dimensions to 
see whether they agree with the over-all dimen- 
sions. 
7—Study of economy. If different grades of material 
are provided, they should be used with discretion. 
8—Study economy of time. Both material and time cost 


money. 
9—See omaals a job and be sure to have all necessary 
information before beginning a pattern. 

To the pattern-maker belongs the honor of shoulder- 
ing most of the responsibility for the satisfactory com- 
pletion of the finished job. The moulder’s duty is to 
know how to use the pattern. To do this he requires 
certain technical information, such as tempering, ram- 
ming, and venting of the sand, together with a knowledge 
of the mixing of metals to conform to the specifications 
as to the texture of metal required in a given casting. 
The point to be brought out is that, in so far as the shape 
and dimensions of the product of the foundry is con- 
cerned, the foundryman cannot make a mistake. If any 
mistake is discovered, the blame rests upon the pattern- 
maker. 

The machinist’s duty is to machine parts of the 
castings. Here again the machinist is protected from 
making a mistake, in so far as the shape and dimensions 
of the product are concerned, except to machine it under 
size. If any mistake is discovered, the blame rests upon 
the pattern-maker. The point is that the pattern-maker 
has had to think not only about his own particular job 
of working in wood, but he has had to carefully study 
into the needs of the foundryman so that his pattern is 
usable and can be drawn from the sand, that the casting 
will check up with the drawing and meet all requirements, 
and that his pattern will stand up under the strain of 
rough usage, excessive rapping, and undue delay in 
removing the pattern from the damp sand in the foundry. 
He has had to study into the needs of the machinist 
and make certain allowances on various parts of the 
pattern before the job leaves the pattern shop. It is 
doubtful if a machinist working to a 1/1000th of an inch 
is any more wonderful than a woodworker working to a 
1/32nd of an inch when you consider that in the first 
instance the work is automatic and mostly gauged, and 
in the second instance the work is done by the individual 
efforts of the operator. As an illustration, take the 
turning of a 2” shaft, 3’ 0” long down to within a 1/1000th 
part of an inch on an automatic lathe in the machine 
shop, and compare the same job in wood on a wood 
turning lathe, turning the shaft by hand to within 1/32” 
and a parallel diameter from end to end. Or, take the 
turning of a pulley or other irregular surface on an 
automatic machine. Compare it with the same work in 
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wood on a wood-turning lathe, where everything depends 
upon the skill of the operator, his artistic eye, his sense 
of proportioning and harmony, his keen and quick judg- 
ment, his ability to select the proper tool to use at the 
opportune time, and to manipulate the various tools to 
get the shape desired—certainly a master of his machine. 

While much more may be said about other branches 
of woodworking, enough evidence has been presented 
from which certain very definite conclusions may be 
drawn. The testimony here given points unmistakably 
to the cultural and educational advantages offered in the 
study of woodworking, which seem to be unlimited. We 
are by nature constructive, and in gratifying our 
tendencies to grow intellectual by the work of our hands, 
we are but in accord with the laws of natural develop- 
ment. Whatever may be the aim of a school in offering 
a course in woodworking, it is giving such students a 
chance for self-expression and individuality which is 
worth while. 

Finally, if a true picture has been painted of the 


requirements and demands in the field of woodworking, 
then many of the cultural values must be self-evident. 
Some of these may be listed as follows: 


1—Exercises the observation and teaches to interpret. 

2—Provides an opportunity for self-expression. 

3—Trains the reasoning powers. 

4—Strengthens the will. 

5—Teaches patience and perseverance. 

6—Education by adjustment. 

7—Adds to the student’s educational and social develop- 
ment through acquaintance with industrial 
activities, 

8—Discovers and develops natural aptitudes and abilities. 

9—Provides opportunity for the development of the crea- 
tive instinct, originality and initiative in selec- 
tion, design and execution. 

10—Education through discipline. 

11—Develops orderliness. 

12—Develops habits of accuracy, thoroughness, and neat- 
ness. 

13—Develops appreciation of good workmanship. 

14—Encourages a just pride in personal achievement. 

15—Teaches organization, supervision, subordination, and 
cooperation. 


Can a Shop be too Efficient? 


Frederick Ames Coates, Assistant Agent, Division of Vocational Education, 
Massachusetts Department of Education 


appraisal of the success of a shop 
teacher—either by himself or by someone 

else—is no easy matter. It is probably 

true that many such teachers follow a 

routine which spells failure, or some degree 

of success far less than their capabilities warrant, be- 
cause neither they nor their supervisors possess any 
The converse is also 


adequate criterion of their work. 
a man may be considered a quite ordinary 
teacher, merely because the points of his excellence 
have not been properly weighed and valued. 

yenerally speaking, a teacher’s ability may be finally 


true: 


gauged by the success of his graduates. In academic 
work, the final examinations of the year, or the showing 
of the pupils in the next higher grade to which they 
have been promoted, set up a standard by which the 
teacher can be measured more or less accurately. For 
the teacher of shop work, however, even this test is 
likely to be unsatisfactory. Examinations play a much 
smaller part in this type of work; and it is no uncom- 
mon thing for a given pupil or class to have its entire 
manual training, prevocational or vocational experience 
under the same teacher, thus permitting of no check in 
subsequent school experience. The strictly vocational 
teacher of a trade is expected to be able to point to a 
reasonable number of his graduates proving competent 
at journeyman work in the occupation trained for— 
eventually. But a test, deferred like this for years, is 
of little value in a case where a new teacher is being 
tried out prior to being put upon tenure. 

The difficulty in telling whether a shop teacher is 
doing good work or bad arises in part from the com- 
plexity of his job. Unlike his brother of the classroom, 
he is not merely a teacher; he is a foreman and a man- 
ager as well. In vocational schools, he is responsible 
for production on bona fide commercial orders. He 
must maintain standards, and establish a reasonable 


relation between his pupils’ work and the elements of 
cost and time. Obviously, a man may be a very good 
superintendent or foreman, and a poor instructor, or 
vice versa. In thus riding two horses at once, he is an 
exceptionally well-balanced individual who does not lean 
more heavily upon one than upon the other. 

There are few things which look worse to an out- 
sider than to walk into a school shop and find some of 
the pupils loafing or “fooling.” One’s impression of 
the teacher is likely to take a deep drop at such a dis- 
covery. Even though the instructor is busily engaged 
in doing a good job of teaching with an individual or 
a small group of pupils in some corner of the room the 
verdict of the visitor will be against him. And rightly 
so, too. Some time ago in visiting a school, I looked 
at the shop windows from outside the building, and saw 
a boy curled up on one of the window sills, apparently 
asleep. It was a long time before I could discern any 
merit whatever in that boy’s teacher. 

The opposite condition is the one in which every 
member of the class is busy and intent on his work. 
The wheels are turning, the machines are humming or 
making whatever noise is peculiar to them. Every- 
thing is running along like clockwork. Quite likely 
the instructor is able to take time to talk with the 
visitor, to enter into explanations of his course and 
methods, to act the part of the courteous host. In. so 
doing, he makes a pleasant impression, and the opinion 
spreads abroad that there, at least, is a thoroughly effi- 
cient teacher. 

As a matter of fact, this situation contains prima 
facie evidence that the shop instructor is efficiently ful- 
filling one phase of his work: that of foreman. He is 
effectively routing and assigning his work, is keeping 
his “employees” busy, and is probably making a good 
record for production. If that were the sum of his 
duties, he could congratulate himself on his success. 
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Quite possibly he is doing a good job of teaching, 
too; but the evidence at hand does not show it. Very 
probably he thinks that he is a successful teacher. 

This is precisely the time when the wise shop in- 
structor will begin to question himself on his work and 
his methods—the time when everything is running 
smoothly. He will ask himself why his pupils seem so 
self-sufficient, and he himself so unnecessary save as a 
monitor and foreman. A good physician may by his 
precepts and advice educate all his patients into such a 
state of well-being that the demand for his ministra- 
tions dwindles. A good teacher, however, can never 
undermine the need for his own services. 

Everybody busy! Work being turned out as in a 
modern, efficient factory. This boy bending to his task 
on a lathe, that one on a miller. Or this boy feeding 
register work into a press, those others clicking the type 
into their sticks, while still others of their fellows are 
locking forms, pulling proofs, cutting stock, and per- 
forming divers other operations. Everybody busy but 
the instructor. What is the answer to the riddle? 

There are just five legitimate reasons why a pupil 
in a shop might be using a machine or performing a 
hand operation in the turning out of a product. The 


instructor should be continually on the alert to see that 
every pupil who is busy is in a position to have his in- 
dustry justified by one of these five reasons. 

1. No lesson is complete until the pupil has 


applied what he has learned. In mathematics, the ex- 
position or the study of a principle is followed by 
“examples” in which the student applies the principle. 
In shop work, the application step consists in the pupil’s 
doing the job or performing the operation which he has 
been taught. The mere intellectual understanding of 
it is of no avail if this step be omitted. Everyone can 
comprehend, after once seeing it, just how a juggler 
keeps six colored balls in the air. Doing the thing, 
however, is quite a different matter from understanding 
it. In this particular instance, the doing—or the 
attempt at doing—is likely to develop many difficulties 
which are not apparent in watching the easy perform- 
ance of the skilled man. 

If a pupil is busy, then, because he is engaged upon 
the application step of a lesson, it is to be noted that two 
things. are presupposed. First, he has recently been 
receiving the attention of the instructor, who has pre- 
sented the lesson, demonstrated the operation, to him. 
Second, he is in need of the instructor’s attention 
throughout the application step; attention which, while 
it may be intermittent, cannot be dispensed with. An 
application of a lesson is worse than useless in which, 
for want of supervision, a learner is allowed to fall into 
error and acquire a wrong habit or a wrong conception 
of doing the work. Some operations—as the composi- 
tion of type in printing—are so slow by nature that the 
instructor can give intermittent attention, and still 
have considerable leisure, so far as any individual pupil 
is concerned. 


So in our supposed shop full of busy boys, it may 
be that the instructor legitimately has a “breathing 
spell” in supervising the application of a lesson already 
taught. If several minutes elapse, however, without 
any apparent demand on the instructor’s attention, it is 
time to wonder why. Or, if every time a visitor comes 
into the shop the instructor seems to have plenty of 
time to talk to him, the coincidence might well give 
rise to a suspicion that he is slighting his duty as a 
teacher. 

2. A given pupil, or an entire group of pupils, 
may be undergoing a test. The teacher assumes and 
believes that the boy is able to do the particular job 
that he is doing; but he wants to make sure of it before 
passing on to another. This is a perfectly legitimate 
reason for a pupil’s self-motivated employment. Test- 
ing a pupil’s acquirement or accomplishment may, too, 
demand less of the instructor’s constant attention than 
does the application step. A test may be of a single 
operation, or incidentally of all the operations entering 
into a job or project. A thesis in a college course is a 
test of a broad kind, which includes within it incidental 
tests not only of many specific parts of the course, but 
of preceding courses, of the student’s entire educational 
and mental outlook. In a certain textile school, each 
candidate for graduation must submit as a “thesis” a 
bolt of fabric which has been manufactured, in all its 
operations,‘ by himself. In meeting this test, he must 
do the carding, the spinning, the designing, the weav- 
ing, and so on. The time which he spends on any one 
operation, as for example the weaving, is not wasted 
even though the weaving process is already familiar to 
him. ‘Testing is a legitimate and a necessary part of 
any course. Needless to say, it can be overworked: 
can be given too frequently and extended too long, 

3. Practice is a third proper reason for keeping 
a pupil on an operation which he already knows. Ordi- 
narily, practice would follow a test of the pupil’s ability 
to do the job at all, and precede a test of his ability to 
do it at a determined standard speed or to a determined 
degree of accuracy. Speed and accuracy come in most 
operations only with practice. Trade judgment is also 
developed through practice. Whether any _ school 
should attempt to bring its pupils up to the commercial, 
competitive standard in these qualities is a question 
which has been mooted. At any rate, every instructor 
should know definitely just what standard he does in- 
tend to have his pupils meet.. Practice prolonged 
beyond the point where the pupil does meet the stand- 
ard, is a waste of the pupil’s time. Ifa boy in a print- 
ing shop can accurately feed a job press fifteen hundred 
sheets an hour, he should not be allowed to spend any 
more time on a job press. There is, of course, a strong 
temptation to let him do it, since that would increase 
the production and also relieve the instructor of one of 
his many supervisory worries. That way, however, lies 
exploitation of the pupils’ labor. Under no circum- 
stances is it warranted. Practice work may occasion- 
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ally be justified after the passing of a satisfactory test, 
as a precaution against allowing the pupil to forget or 
lose the skill which he has acquired. 

4. Familiar work may be performed by a pupil 
incidentally while he is learning something new. A 
high school senior writing a composition is getting 
practice in penmanship and spelling which—in rare 
cases !—he may not need, being already up to standard 
in those subjects. A machine-shop boy doing an intri- 
cate piece of turning is utilizing abilities in starting and 
stopping the lathe, controlling the feed, and using the 
micrometer, which once formed lessons in his course, but 
in which as such he has no need of further practice. A 
wood-shop boy may be given a project to work out, 
which involves a great deal of what he has previously 
learned. Though for him the “lesson” may be almost 
entirely on trade judgment and technique, it is neither 
feasible nor desirable to call a beginner to his aid every 
time there is need of a simple operation such as sawing 
off a board. He will do it as an incident of his larger 
purpose. 

5. A pupil may be allowed to work with hand 
tools, or occasionally at a machine, in an experimental 
way. Sometimes it is good to let a boy set up a goal 
and work towards it with himself as his own teacher, 
Experiment, however, is very susceptible of being over- 
done. Jn some shops the pupils do a great deal of 
experimenting without the knowledge or the intent of 


the teacher; merely because he is too inefficient to see 
to it that each pupil gets adequate instruction whenever 
he needs it. If a boy does any experimenting in a 
shop, it should be because the instructor definitely in- 
tends him to, and is on hand to check up and see that 
some value comes out of it. 

When everything is going along smoothly and 
merrily, then, the good shop instructor will stop, look, 
and ask himself questions. “Is George grinding those 
valves merely because I know he is proficient at it, and 
will do a good job in good time? Is Charlie cutting 
that gasket because he is the best gasket-cutter in the 
class? Is William lining up those wheels because I 
know I can trust him to do it without my supervision ? 
Or is each boy working at his particular task because 
of the educational value which it has for him—because 
one of the five legitimate reasons applies to his case?” 

When things are running smoothly, it is a safe 
assumption that production is being attained—whether 
production on a commercial scale, or the individual 
production of the manual training shop, where a boy is 
making an article to bring home. The instructor is 
functioning as a good foreman. 

After all, that is his secondary job. He is a 
failure unless he is also fulfilling his primary duty as 
a teacher; unless his pupils’ employment possesses edu- 
cational value which he can at any given time justify in 
each individual case. 


New Lives for Old: Training Disabled Veterans 
for the Battle of Peace 


Fred L. Griffin, Boseman, Mont. 


Kg] I[LLIAM Oliver, who saved the lives of two 
G) w fl soldiers behind him by reaching up and 
Ci catching a hand grenade and starting it 
GE Soa! back toward the German line, brought 

home with him a seriously deformed right 
hand and a sightless eye. Can he in this condition ever 
earn a good living for himself and his family? 

Talk with William and watch him at his work and 
you will be readily convinced that a skilled poultry 
man has been developed by a three-year poultry course 
in the Montana State College. He has not only learned 
the best methods in the production of poultry but has 
learned how to market, how to associate with other men, 
and how to lecture at farmers’ meetings. 

On three occasions last summer he addressed the 
farmers in his home town at Sage Point. He explained 
to them that their poorly constructed poultry houses 
were largely responsible for the low egg production of 
their flocks; that chickens were not being raised be- 
cause of their beauty as red roses are, so they should be 
culled to eliminate the unprofitable ones; that, like 
people, they are more efficient when they have good 
food and water, served regularly, and under sanitary 
conditions. 

Every summer Oliver returns to his own home- 


stead where, under Government supervision, he has con- 
structed two up-to-date poultry houses and has devel- 
oped a flock of about two hundred profitable Rhode 
Island Reds. 

Before the war Oliver was a farm laborer working 
by the month on a cattle ranch. 

His new life, which is-richer, happier, more profit- 
able and more useful than the old, has been made 
possible by the rehabilitation methods being used by 
the Government through their Disabled Veterans’ 
Bureau. This not only provides free schooling and 
practical summer project work for all disabled men but 
supports them and their families during their period of 
training. 

George Moore, another -veteran, was for four years 
prior to the war a country carpenter working for local 
contractors. The war left him with an injured side so 
that now he is unable to do the harder work required of 
carpenters. George entered a Mechanics Art 
course and specialized in drawing. 


short 
Here he learned 
how to design dairy barns, farm dwellings, poultry 
houses and other farm buildings. 

Last summer when he returned home he felt doubtful 
about finding work in the building trades which would 
not overtax his strength. When I met him at the State 
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Fair this fall he looked very prosperous and happy, and 
upon my asking him if he had been fortunate in finding 
work for the summer he replied: “Yes! I was very 
fortunate. When my friends saw my drawings they 
thought I was an architect. Right away one of them 
wanted me to remodel his dairy barn according to one 
of my plans. I hired another man to help me, and was 
only about half through when another farmer asked me 
to plan a dairy barn for him with a capacity for twenty 
cows. 

“Upon the completion of this plan, which I worked 
on evenings, he gave me the job of building and equip- 
ping the barn. 

“T now have three men working for me, and I 
assure you it is a pleasure to be the contractor and to 
oversee the construction of work I myself have planned. 

“Money! why I never made so much money before 
in my life nor have I ever enjoyed myself more.” 

George Rogers, whose war experience left him with 
weak lungs, had before the war proved up on a dry land 
homestead near Keuka, Montana, where there have been 
five consecutive years of crop failure due to drought. 

I.ast summer when he returned home he felt doubt- 
ful. Through his farm runs a ravine which every 
spring conveys hundreds of gallons of melted snow 
towards Muddy River. 

In a_ three-year agricultural course Rogers, 
although specializing in truck gardening, has learned 
considerable about irrigation and drainage. 

During the last two summers in his placement train- 
ing he has utilized this knowledge of irrigation by con- 
structing a complete irrigation project on his own farm. 
He built a dam across the ravine thus forming a reser- 
voir which holds the spring water. This water he 
pumps up to the main canal by a gasoline-engine driven 
pump, and from here it runs by gravity through the 
laterals to all parts of his farm. 

Now while his neighbors are looking for strav 
clouds and praying for rain, George is enjoying the sun- 
shine while he is directing the water from his lake down 
between rows of thrifty looking potatoes. 

Rogers has not only increased the productive value 
of his own farm but has proved to the dry land farmers 
near Keuka that irrigation there is not only possible but 
exceedingly profitable. .Already several other systems 
suggested by his success are being constructed for next 
vear’s use. 

Charles Lawson, before the war, was a cowboy on 
his father’s ranch, and had only one ambition, to become 
a cow puncher in South America. Charles was a daring 
rider and an expert rope-man. Several times he par- 
ticipated in the roping events at the Laramie Roundup 
and carried away high honors. 

He now has a disabled arm received while helping 
to dislodge a machine gun nest in the battle of Belleau 
Wood. Of course, he is unable to realize his South 
American ambition, but still being interested in cattle 
he is taking a four-year course in stock judging and 
marketing. 


wo 
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BUILDING 
Woodson Tyree 


I would that I could build a bridge, 
Like the one so firmly made, 
Spanning chasms deeply cut, 
Within the shadows of a glade. 


I would that I could build a ship, 
Ploughing waves in roughest weather, 
That links the nations of the world, 
In purpose altogether. 


I would that I could fashion metal, 

Like those who harness lightning power, 
To fling around the earth man’s thought— 
Who measure e’en the growing flower. 


I would that I could give to folk, 
A light that turns the night to day— 
A box that by its magic song, 
Makes hearts to be less gray. 


I would that I’d contrived a spade, 
A er or a plane, 

Or any little trick of life, 

To remove more human strain. 


I would that I could do and speak, 

The things and thoughts which dispel gloom, 
That add a bit to human joy, 
To replace a faded bloom. 


I would that I could play or sing, 
Or paint or act or be, 

Enough of artist in some line, 
To make folk burden free. 
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In talking with one of the company’s western 
representatives whom I chanced to meet on the train, 
I found that he knew Lawson very well, having worked 
with him part of the summer. 

I asked him if he thought Lawson would be success- 
ful in the cattle business. “Yes,” was his reply, “if I 
am not greatly mistaken, Lawson will some day be one 
of the leading cattle men of this country.” 

“What reasons have you for arriving at such an 
early conclusion?” I asked him. “Because he is so in- 
dustrious, well trained and persevering, and because he 
naturally likes to handle cattle and uses excellent judg- 
ment in buying.” 

“Then you evidently think his boyhood ambitions 
have not been shattered in vain?” 

“No, indeed, he may never realize his former ambi- 
tion, but if he develops in the next few years as I think 
he will, he stands a good chance of being asked to be- 
come manager of the company’s South American office.” 


VOCATIONAL EDUCATION 
Vocational instruction is, therefore, highly desir- 
able, and public money can wisely be employed in pro- 


viding it. But to get good results its ultimate control 
should rest not in the hands of “educators” but in those 
of employers in industry, who know what they want and 
will gladly contribute both time and money to get it. 
The best vocational instruction can only come from the 
cooperation of that class of men with the public author- 
ities—San Francisco Chronicle. 





Cooling the Automobile Engine 


Ray F. Kuns, Cincinnati, Ohio 
(Concluded from December) 


Pumps. Pumps used for water circulation on auto- 
mobiles are usually of the rotating vane type. Since they 
are installed in the water line, they are not required to 
do very arduous work. The impeller is provided with 
blades which exert a centrifugal force on the water. As 
the water is thrown off at the edges or outer ends of these 
blades, other water is drawn into the impeller at its 
hub, and thus a continual flow of water through the pump 
is set up. Fig. 11 is a pump taken from a car and sec- 
tioned or cut away to show the position of the impeller 
within the pump housing. Arrows indicate the passage- 
ways and direction of flow of the water. Pumps of this 
general design throw considerable quantities of water and 
exert a decided suction on the intake and force on the 
outlet. If long hose connections are used on the suction 
line, which is always the lower one, they must have a coil 
of wire within them to prevent their collapse when the 
engine is speeded up. 


FIG. 11. SECTION OF WATER PUMP. 
The pump shown in Fig. 10 is not 
designed to drive other accessories. The 
pump shown in detail in Fig. 12 and par- 
tially assembled in Fig. 13, has a shaft run 
through and fitted to drive an ignition 
unit. The gear is made to mesh with the 
camshaft gear and thus the shaft is 
turned. The gear housing and the pump 
housing each bolt to the engine block. 
Packing nuts are provided for the pump 
shaft where it passes through the sides of 
the pump housings, also where it has bear- 
ings in the pump shaft gear housing. A 


fan drive pulley fits on one end of the shaft and the 
ignition drive flange on the other. The impeller for this 
pump is designed a bit differently from the ones appear- 
ing in Figs. 12 and 14. The principle of operation is the 
same. 


X 


Impeller 


FIG. 14. WATER PUMP WITH IMPELLER AND THERMOSTAT 


ILLUSTRATED. 

Thermostat Control. Figures 14, 15 and 16 illus- 
trate a thermostat built into a pump. The water pass- 
ages are shown. The thermostat is the spring-like device 
appearing in Figs. 14 and 15, the dismantled and partially 
assembled views. The thermostat consists not of a spring 
but of a gas and liquid-tight unit constructed of very 
thin copper or brass. This unit is supplied with a liquid 
which evaporates at temperatures considerably lower than 
that at which water will boil. When the engine has been 
in operation for a time and the water, which is being 
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FIG. 13. WATER PUMP PARTIALLY ASSEMBLED. 


FIG. 12. WATER PUMP. 


bypassed as explained above, has reached 
a temperature satisfactory for engine 
operation, the liquid in the copper unit 
will be boiled or evaporated. When this 
happens, a pressure is exerted on the in- 
terior of the thermostat, (copper unit) 
and a valve attached to the thermostat 
shaft is operated, closing off the by-pass 
and opening the passage to the radiator. 
This may occur suddenly or by degrees. 
The by-pass may remain closed indefi- 
nitely or for a short time only. This 
depends on the temperature of the at- 
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mosphere. Winter and summer driving offer great ranges 
of temperature rise and fall. The thermostat holds the 
engine temperature within a reasonable range, irrespective 
of atmospheric conditions, and without thought from the 
car operator. As a rule some means of controlling the 
point at which the thermostat will become operative, is 
included in the design. 


FIG. 15. IMPELLER AND THERMOSTAT PARTIALLY 


ASSEMBLED. 

Radiator Shutters. Winter driving offers many 
problems to the user of the water-cooled car. Some means 
of controlling the air admitted to the radiator is rather 
essential. Papers and cardboards may be used to shut 
off part of the radiation, but these are likely to be trouble- 
some. Fig 17 illustrates a radiator shell with a shutter 
manually controlled from the dash or instrument board. 
The driver can tell by the motometer or semaphore how 


FIG. 16. PUMP COMPLETELY ASSEMBLED. 


the temperature of the engine may be. 
When it rises, the shutter is opened. 
When the car is left standing, the closed 
shutter helps to hold the engine tempera- 
ture up. The owner of a car equipped 
with this type of shutter will use it pretty 


well throughout the year. It cuts down 
the warming up period and during ex- 
treme cold weather is left closed for con- 
siderable distances. 

Along with the use of the manually 
controlled shutters have come the thermo- 
statically controlled shutters. These are 
left closed until such time as the heat of 
the radiator and engine influences the 
action of the thermostat. This then exerts 
the force which causes the shutter to open 
and holds it open. This relieves the driver 
of the responsibility of thinking to open 
the shutter and thus preventing the motor 
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FIG. 17. MANUALLY CONTROLLED RADIATOR SHELL 


AND SHUTTER. 
from any chance of overheating. Front and rear views 
of a thermostatically controlled shutter appear in Fig. 18. 
By loosening the fan belt, a better operating temperature 
can be maintained for winter driving. 


Hose. Radiator or water hose which is used to con- 
nect the several parts of the cooling system, is subject 
to hard service. It must be clamped to rough tubes and 
connections in a manner which prevents leaks. It must 
stand the vibration and twisting strains of the power 
plant. It must resist the suction of the pump and with- 
stand the effects of heat and steam. Solutions placed 
within the water to prevent freezing may affect it. It 
is only reasonable to suppose that it will need replacing 
from time to time. Fig. 19 shows a section of hose almost 
closed from the effect of long usage. Another length 
which caused considerable trouble, has been cut open for 
inspection in Fig. 20. 

Anti-Freeze Solutions. Cars operated throughout the 
year are best provided with non-freeze solutions during 


AUTOMATICALLY CONTROLLED RADIATOR SHUTTER, 
THERMOSTATICALLY OPERATED. 
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the winter months, except of course where the danger of 
freezing is not present as in the extreme south. Alcohol 
has long been used and is always to be recommended, 
provided care is used to prevent its loss, or replacement 
in case of loss through evaporation. Glycerine may be 
the best of all anti-freeze solutions, but it is more expen- 
sive. The cost of the best anti-freeze is slight compared 
to the cost of parts replacement. A radiator may stand 
a slight frost or freeze a time or two, but a severe freeze 
will burst water jackets, break pumps, and burst the 
radiator tanks. and tubes wide open. Draining is not 
always safe. A car may not stand level or there may be 
unseen pockets within the engine jacket which will freeze 
with disastrous results. If a radiator or cooling system 
is drained, the engine should be operated until the water 
is all driven off. A little steaming of the radiator will 
do no harm. Possibly the best plan is to use plenty of a 


FIG. 19. wane tae AND ROTTED — 
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safe anti-freeze pee then the car is sen ready for regu- 
lar service. It is a bad practice to store cars for long 
periods. Condensation of the moisture within the air 
results in corrosion of bright parts and in their eventual 
pitting and failure. Occasional use to keep parts polished 
and lubricated is far better. Depreciation is far less. 

Kerosene has been used with success for cooling en- 
gines in the winter time. The greatest dangers in its 
use are (1) failure to get all water out of the cooling 
system and having this water, which is heavier than the 





COMPARATIVE TABLES OF DENATURED ALCOHOL AND 
DISTILLED GLYCERINE 
Loss of Anti-Freeze Properties 
Glycerine Per cent Aleohol 
Boiling Glycerine Boiling 
Point °F in Vapors Point °F 
2 199 


Pet. Alcohol 

by Weight 

in Vapors 
49 


190 64 
187 71 
183 76 


Per cent 
by 


¥ imme 
10 


0 181 
Freezing Points of eepeee and Alcohol Solutions 
First 


First 
Crystals 
Appear at 
27° above zero 29° above zero 

20 19° above zero 20 21° above zero 
30 10° above zero 30 12° above zero 
40 2° below zero 40 0° at zero 
50 18° below zero 50 15° below zero 
Owing to the fact that crystals may form without any 
damage, and the further fact that the mass of solution will not 
become solid until considerably lower temperatures than the ones 
mentioned are reached, the following table is suggested as a 
safe one to follow. The table is suggested for use with either 
distilled glycerine or denatured alcohol. The expense of using 
either will depend on the initial costs and the amount of driving. 
Where the lowest Use a solution 
temperature to be of the following 
expected is per cent by volume 
above zero 15 
above zero 25 
zero temperatures 35 
below zero 
below zero 45 
below zero 50 


Pet. Distilled 
Glycerine 
by Volume 


Per cent 

Alcohol 

by Volume 
10 


Crystals 
Appear at 


kerosene, settle to a low point and freeze, thus stopping 
circulation, (2) or have the engine overheat and drive 
off the heavy white fumes from the kerosene and thus 
fill the car with unpleasant and dangerous fumes. Kero- 
sene will not take up heat from the engine as rapidly as 
water. 

Honey and water in equal parts gives a solution 
which is safe but is rather difficult to handle. The honey 
will not evaporate with the water. When refilling use 
water only. 

Pure calcium chloride, five pounds to each gallon 
of water, gives a solution which will freeze at about 40° 
F. below zero. The greatest dangers from its use is the 
eating away of metal parts, particularly aluminum. It 
also has a tendency to form a crust on the inside of the 
passageways and clog or partially clog the system. 

Using Alcohol. Most motorists are rather familiar 
with the methods of using denatured alcohol for prevent- 
ing freezing of the cooling solution. Several practical 
points of information are given here. Alcohol boils at a 
temperature lower than that of water and a solution of 
alcohol and water will boil at temperatures ranging 
downward as more alcohol is added. These temperatures 
are given in the tables below. The only way by which it 
is possible to know the strength of an alcohol solution is 
to use one of ‘the several types of freeze meters or solu- 
tion testers. When a reading of the solution in the radi- 
ator is made, the strength of the solution is then adjusted 
to suit the weather conditions. Tests show that alcohol 
is boiled away or evaporated at the rate of about one 
quart to 125 miles of average driving. This must be 
replenished, or the solution is not safe for low tempera- 
tures. It is rather unfortunate that the boiling point of 
alcohol and the alcohol solution is so low, since it is 


FIG. 20. SECTION OF A ROTTED RADIATOR HOSE 

SPLIT AND OPENED FOR INSPECTION. 
otherwise an ideal mixture to handle and use. There is 
a comparatively slight danger from fire or explosions 
from the alcohol vapors. Bringing an open flame into 
the spaces filled by the vapors thrown off by the radiator 
may result in setting them on fire. Do not use a lighted 
match for inspection when draining alcohol from a radi- 
ator. A spark under the hood may by chance ignite the 
vapors if all conditions are just right. This same thing 
holds for the fumes or vapors thrown off by kerosene if 
it is used. 

Using Distilled Glycerine. Crude Glycerine may 
contain electrolytes such as salts, acids, or alkalies, any 
one of which will result in corrosion of the metallic parts 
of the cooling system. In order to procure a product 
free of any harmful ingredients, distillation has been 
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resorted to and products known as distilled glycerine 
for use in cooling systems are on the market. These 
products are rather free flowing, not ‘nearly so heavy as 
the crude glycerine. 

Glycerine is almost as effective in the prevention of 
freezing as denatured alcohol. That is the same amount 
of distilled glycerine will prevent freezing to practically 
the same low degree of temperature as will a given 
amount of alcohol. Glycerine having a boiling point 


higher than water, it is not evaporated and, when the 
solution in the radiator becomes low, it is only necessary 
to replenish the water, unless the solution has leaked out. 
In using the distilled glycerine, it is well to mix it with 


some water before placing it in the cooling system; other- 
wise the start of circulation, especially in a thermo-siphon 
system may be slow. 

Preparing the Cooling System for an Anti-Freeze 
Mixture. First drain off all the water from the radiator 
and then flush the system thoroughly. See that all hose 
connections are in good order, free from breaks and 
rotting, and that the hose clamps are tight. Learn the 
capacity of the cooling system and when filling consult 
the following comparative tables. It is not a bad plan 
to renew hose connections at this time if they have seen 
long service or if they appear in doubtful condition. 


Teaching Projection and Visualization 


R. J. Grant, Junior High School, Appleton, Wis. 


At Same Old Place 


Dear Pat :— 

I really did not forget to write you, but knowing a 
teaching mind like yours craves more knowledge, and 
knowledge they say is power, I’m just going to step on 
it and give you some more “gas.” There are several ways 
of taking that word “gas,” but here is hoping my “gas” 
will be of 60-62 test value to you. 

To begin with, Pat, I understand from your letter 
that you are teaching mechanical drawing of elementary 
grade. Part of that course is to teach orthographic draw- 
ing, and the biggest part of this would be the teaching of 
visualization. Big word that visualization, and some- 
times a big job to shove it over. Your classes are all 
freshmen of the ordinary run who have had no previous 
instruction in drawing. That situation often happens in 
the best of families. Sometimes we are too prone to give 
anything in the grades except woodwork. We actually 
woodwork them to death. without any correlation between 
woodwork and drawing. 

The questions you ask: What is the best method of 
teaching visualization? How do you test the students to 
see if they have grasped the meaning of your mighty 
efforts of explanation and demonstration ? 

Well, Pat, you really have come into contact with 
some sharp problems, which ofttimes cause us tire trouble. 
Most of us try to remedy our trouble immediately, while 
others “let her go,” and run in on the rim. But when 
you ask, “What is the best way or method of teaching 
visualization?” I'll have to use the words of Hans W.— 
“There ain’t no such animal.” 

Let’s get to our problem. You explain to your class, 
by use of the various frames, concrete examples, models, 
or any other method which you’ve learned, what we 


FIG. 1. BOYS CUTTING CLAY MODELS OF DRAWINGS ON THE BLACKBOARD. 


really mean by orthographic drawing, the location of 
views, their relative position when drawn, and just what 
the views represent. You explain to your utmost, answer 
all questions that arise. They seem to have swallowed 
bait, hook, and sinker—but, how many really understand 
just what you are driving at? 

Maybe their conception is wrong. But how do you 
know, and hew are you to find out if their conception is 
right or wrong, or if some have any conception at all? 


FIGS. 2 AND 8. TYPICAL CLAY MODELS. 
(See Projection Drawings on Blackboard in Fig. 1.) 

You know that used to be my problem, and I often 
wondered if they really did understand—though they said 
they did—just what I was trying to put across. It made 
me think back to the time when I first came into contact 
with this same type of drawing. I'll admit I didn’t get 
it for some time, and I went blindly about in deep puzzle- 
ment. This caused me to think that if I only had a 
way to set the puzzled ones on the right track immediately, 
I would be giving them a very fair start. 

Possibly you do this for a test: You 
send the students to their drawing tables 
and have them draw, freehand or otherwise, 
two or three views of some model in an 
orthographic manner. If the views are 
drawn O.K., and in relative position, you 
assume that the student has grasped the 
problem idea. If he shows he has failed to 
understand your meaning, what do you do? 
Can you explain the problem to the student 
on a plane surface if it does not assume any 
actual form or shape? How long do you 
work on such individual explanations and 
what are your results? By the looks of 
things we are abreast with your problems. 
How do you teach orthographic drawing and 
visualization? How do you test them to see 
if they have grasped the meaning? 

Pat, I never thought when I started to 
answer your questions, that I would write 
so much. I am afraid if I were to stop now 
that I might be imitating some of the so- 
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called “educators.” By that I mean telling what is 
ailing with our teaching but quite always failing to give 
a prescription for a cure. Robinson would call them 
“agitators” not “educators.” 

Here is a prescription as I would prescribe it. Of 
course, prescriptions from various sources differ and con- 
sequently mine may differ from that of other “doctors” 
in our field. However, mine generally helps, so let’s go. 

As soon as my explanation and demonstration of 
orthographic drawing has been presented, I draw on the 
blackboard, or hand out in blueprint form, a series of 
simple orthographic drawings, involving such problems 
as a cube, a square, a prism, a cylinder, etc. 

To each student I give the following: A piece of oil 
cloth about a foot square, a knife with a long tapering 
blade, (a hacksaw blade ground to shape serves satis- 
factorily) and about one-half potnd of modeling clay— 
the type that never hardens. You see, Pat, our ailment is 
serious and needs a cutting operation for a cure. 

T now assign each a different problem, that is, to work 
from his drawing, to construct in the clay in body form 
the object which those orthographic views represent. 
Right here the student associates the drawing with the 
model, and starts the visualization which we are to de- 
velop. I have had students who failed to understand my 
explanation, although they said they did at the time, do 
the following sort of thing. They sliced off three thin 
slices of clay, shaped each to a corresponding view of their 
drawing, placed the slices in a relative position, and pre- 
sented me with these slices laid out on a piece of paper 
like mother’s cookies. It was gratifying, Pat; that I was 
able to get these students on the main highway without 
any detour. You can realize how those boys could carry 
a false impression for days if they were not immediately 
checked up. Each student does his own problem. Those 
who have #elved a problem give no help to those who are 
working on a Snitla, one. As soon as a student completes 
his problem, another is given him; and, Pat, you’ll be 


surprised how many type problems they can do in a 


short time. Too, there are chances for competition which 
give an incentive to learn to visualize, and the boys also 
are fond of modeling the clay. 

Later, after hidden lines, projections, recesses, etc., 
have been explained in this way, harder problems may be 
given to execute in clay model form. 

While modeling the problem, the student may and 
can turn, hold the clay faces in all different ways corres- 
ponding to his orthographic views. He can at once see 
why a lines is here, why it is there, why * terminates, 
why it is invisible, ete. Once we see why, we know, be- 
cause seeing is believing. The big thing is that we know 


the why. It is a wonderful way, in my belief, of develop- 
ing many and all types of problems in a short space of 
time and in a very positive manner. 

Just stop to realize how well it works when we get 
into sections. How easy it is to cut any type of section 
you prefer to show, and above all, how plainly it will show 
the purpose of sections. Some teachers have students 
construct a problem in wood when they are unable to 
visualize it. What do you think about the time element 
used for constructing only one type problem? 

I haven’t gone into minute detail; but I’m sure, Pat, 
you can readily understand the language of my prescrip- 
tion. Instead of doing problems on paper involving 
visualization which we want to teach, we do them in 
plastic form with a real visible reason for each represen- 
tation. 

Don’t think for a moment that we neglect the draw- 
ing end. I believe that we should associate every phase 
of this work—I am going to sum up a few of the things 
worth repeating. 

The clay is plastic; it can be used over and over with 
only one initial cost. Mistakes are easily and quickly 
corrected. The clay can be molded to any shape or form 
with little effort, skill, and time, and can be cut to show 
any type of section. Hidden lines are easily placed on all 
faces of a clay model in proper places and the reason for 
such placing is easily seen. The association of the draw- 
ing and model is quickly accomplished. The last and 
most important is that the student can see the reason or 
the why aspect. 

I do not intend in this letter to say anything about 
the teaching of actual drawing methods. However, it is 
my belief that if one cannot visualize the language of 
drafting, the drawing, freehand or otherwise, is quite 
useless. : 

If you care for it, Pat, I should be glad to tell you 
about teaching the mechanical part of. drawing with 
special devices constructed for that purpose. - . 

Again, I’ll say this is a lengthy letter, but if Ihave 
been able to help you in your problems, it is worth the 
effort. I realize, as in your case, that the initial year of 
teaching is the start of an education that no school or 
college can offer. 

I suppose you’ll be trading your Lizzie for the new 
model. Do you help with coaching? I don’t indulge any 
more; have only one iron in the fire. Of course, you slip 
over to Milwaukee often since Adela K. is teaching there. 

We'll I’m out of “gas” so I must stop. Let me hear 
from you soon. Enclosed are pictures showing students 
executing old man clay. Yours, 


Thomas. 


Organizing and Teaching Elementary Machine 
Shop Practice 


G. H. Snaddon, Northwestern High School, Detroit, Mich. 


The “tryout” course of study here outlined is the out- 
growth of five years’ experience in the 8A grade with a 
time allotment of ten weeks, six 60-minute periods a 
week—a total altogether of sixty clock hours. The in- 
dustrial or trade course has been adopted to the ninth 
grade or above, where the time spent in the study of the 
subject is one 40-week year, three 60-minute periods per 
day, or a total of fifteen hours per week. 

I, Equipment 
The equipment on which the courses are based con- 


sists of the following: 

10 9x3 Lathes. 
12x5 lathe with taper attachment. 
13x4 Lathe. 
20” Upright drill press. 
Sensitive Drill Press, 
Universal Grinder with standard attachments, 
8” Bench Grinder. 
Plain Milling Machine No. 1%. 
Plain Milling Machine No. 0. 
Draw Cut Power Saw No. 1. 
Mandrel Press No. 1%. 
Muffle Furnace (Gas). 

3 Anvils, Vulean No. 15, 150 Ibs. 

12 4” Vises, No. 104. 

Individual lockers for students. 


II. Subject Matter 

The subject matter of the courses is based on: 

1. A careful and comprehensive analysis of machine 
and hand processes to determine the essential operations 
involved and the trade technical content. 

2. A study of the field of related auxiliary informa- 
tion to determine the kind and quantity of topics to in- 
clude for the time allotted. 

3. <A study of the types of useful or usable products 
containing fundamental processes for completion which 
can be made with the above equipment and by boys of 
fifteen years of age or over. 

4. A study of the psychological needs, interests, and 
abilities of pupils taking the courses. 

The arrangement of the various units is not accord- 
ing to any pedagogical sequence. Bench work is listed 
first, for convenience—not with the idea it should be 
taught first. Some grouping is necessary in beginning 
classes, whereby some pupils start at bench work, a num- 
ber at machine work, and others are given various other 
assignments. For this reason the starting point in 
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the outline is undetermined. A pupil may begin at any 
point unless he has completed a tryout course or its 
equivalent. The instructor’s judgment is the guide in 
the matter. 
III. Aims and Standards 
The aims of the “tryout” course are: 
1. General. 

a. To furnish opportunity for expression of the in- 
stincts of construction and manipulation. 

b. To give pupils a chance to try themselves out. 
Instructors must not let the desire to make a fine show- 
ing of hand work done, nor the ambition to make the 
course lead up too rapidly to some trade or technical 
course overshadow the more important aim—that of life 
experience. Standards of workmanship have to be sacri- 
ficed to some extent to reach this larger aim. With this 
in mind the time devoted to each unit of subject matter is 
so divided that upon completion of the course the pupil 
has become somewhat familiar with the entire equipment. 

c. To develop intelligence, insight, initiative, and 
thinking power in connection with this life experience. 
This means that care should be taken throughout the 
course to avoid exploiting pupils by emphasizing 


the mere doing or making of things regardless of whether 
or not the pupils concerned are benefitted, and against 


emphasizing production work needed rather than the 
specific needs and interests of the learners. 
2. Specific. 

The specific or immediate aims to be attained for 
each unit of subject matter given in the outline are 
reasonably high, yet not unattainable, as experience has 
proved. 

The aims of the industrial course are: 

1. General. 

a. To give a preliminary training and experience 
which will help fit one for efficient service in industry. 
(This implies the pupil has chosen this work as a voca- 
tion, with his parents, guardians or counselor’s advice and 
consent, and that he is willing to spend a year’s time in 
preparation.) 

b. To stimulate habits of industry, of analyzing and 
planning to meet and solve problems as they arise. 

c. To develop powers of independent attack, of use 
of originality, judgment, and reasoning. 

2. Specific. 

The specific standards or objectives to be attained 
for each unit of subject matter and for each type job are 
listed in the outline in column two. 

(To Be Concluded) 


Wild Flower Designs 
VIII: Color 


Nettie S. Smith, Smith Center, Kans. 


The Martynia in Color. This drawing was outlined 
with India ink and filled in with approximately flat 
washes of water-color. The Martynia blossom is beauti- 
ful in form but its colors give it even more beauty. The 
same thing is often true of designs. Lovely form is the 
foundation but lovely color is the crowning glory. 

A Fascinating Subject. The study of color is one of 
great charm. Some artists and educators have devoted 
years to color theory and several systems have been 
evolved, each of which makes valuable contributions to the 
study. It is well worth while to become familiar with the 
Wilson theory, the Munsell system, the Taylor system and 
others. Yet one should not become confused by their 
apparent differences but should try to get a broad view 
of the underlying principles of this subtle thing called 
color. What everyone needs is a knowledge of selecting 
or mixing colors for harmonious combinations to be used 
in everyday life. Every design student and every child 
should be allowed the privilege of sharing in color joy, 
moreover, without the necessity of much scientific train- 
ing, or any expensive equipment. 

A Simple Method. The diagrams given in Plate 16 
chart the subject in about as simple yet complete a way 
as is possible. They are practical, easy to use, and will 
stimulate the imagination and originality. 

Making a Color Wheel. A color wheel of this kind 
can be prepared small for individual use or large for 
class use. The color areas may be supplied by whatever 
means is most convenient, colored papers, crayons, 
tempera paints, etc., but transparent water-colors are 
recommended. The mixing of the colors from the three 
primaries Red, Blue and Yellow is a valuable exercise and 
fixes the hue relations in mind better than any amount 
of theorizing. Pure Red that is untinged by either Yel- 
low or Blue is necessary, also pure, transparent Yellow 
and Ultramarine, which is pure Blue. 

A four-inch circle is good, and there should be two 
smaller, concentric circles within. When the twelve 
equal divisions have been made the wheel is ready for 
the primary colors. 

Yellow, the lightest color, is placed at the top in the 
space marked Y. It should be applied at its brightest or 
full intensity. Then Red at full intensity is placed in 
the area marked R. Blue is equidistant from Red and 
Yellow. - 


The Secondary Colors. Yellow and Blue combined 


produce Green and when the brightest, pure Green is 
attained its place is halfway between Yellow and Blue in 
the circle. Blue and Red make Purple and determine its 
position; and Red and Yellow make Orange, which com- 
pletes the circle of six standard colors. This is the order 
in which they appear in the rainbow because of their 
natural relationship. 

Change of Hue. When a little Blue is added to 
Yellow a greenish-yellow is produced. If more Blue is 
added gradually it changes to Yellow-Green, and finally 
to Green. To represent these intermediate hues let us 
choose one about half-way between Yellow and Green and 
fill in the space marked Y G. 


When still more Blue is added to Green we get 
various hues of Blue-Green and Green-Blue. From these 
we choose one to designate as G B. 

In this way we continue around the circle to Blue- 
Purple, Purple-Red, Red-Orange, and Orange-Yellow, the 
remaining intermediate colors. 

Warm and Cool Colors. Orange is the warmest 
color and Blue is the coolest, with the others ranging in 
warmth according to the amounts of Red or Yellow that 
they contain. 

Color Balance. Warm colors need the balance of 
cool colors, and coolness demands ‘contrasting warmth. 
Each one in the circle has its complementary color which 
is its exact opposite or perfect contrast. 

What is the complement of Green? Green is made 
of Yellow and Blue, so Red, being the only remaining 
primary color, completes the circle and is its complement. 
Naturally they lie at opposite sides of the circle. Each 
color is opposite its complement. 

Grayed Colors. A mixture of two complementary 
colors produces Gray. Mix Red and Green to make a 
neutral Gray—one in which neither color can be distin- 
guished—and fill the small center circle with this Gray. 

Make a Gray-Red by mixing Green with Red and fill 
the space between Red and Gray. Again mix Red and 
Green but let Green predominate, and fill in the space 
between Green and Gray with this half intensity of Green. 
Continue around the circle making these grayed colors 
or half intensities to place between the colors themselves 
and the neutral center. 

Color Harmonies. 
are selected in several ways. 
composed of two or more values of one color. 


Color schemes for practical use 
Monochromatic harmony is 
Analogous 
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harmony is a grouping of any closely related colors. 
Complementary harmony is a balance of opposite colors 
as already explained. 

Masks. If a piece of rather thin white paper is laid 
over any color wheel, traced and cut like diagram (1) 
this disc may be laid on the color wheel leaving any 
desired group of related colors in view and hiding all 
others. 

Disc (2) is cut to show any two complementary colors, 
and it is a great help to be able to see these pairs without 
having the others in view at the same time. Mask (3) 
shows one color balanced by two opposite hues. 

These masks may be turned to any desired position. 
For instance, if Red is to be used in a design either mask 
will show one or more colors suitable to use with it, 
simply by placing the dise so that Red occupies one of the 
cut out spaces. The subdued colors help to bring about 
harmony and here is a good rule for their use: 

Large areas should be in grayed colors with small 
areas bright and lighter in value. 

The possibilities are endless and this simple mask 
device will suggest pairs or groups of colors that may be 
developed harmoniously in various proportions, with 
different values, and in different intensities. 

Appropriateness of Color Schemes. The color wheel 
is a complete unit containing every color in the rainbow. 


Some designed objects, however, are planned to supply 
certain color in a larger unit, as for instance, a sofa pillow 
may supply a brilliant color note needed in a room of 
subdued harmony, or a table-cover may be in subdued, 
cool colors to harmonize with a richly hued lamp; or a tie, 
ornament or handkerchief may give the needed touch to 
a costume. 

Sources of Inspiration. Artists have their favorite 
colors and it is a profitable study for us to determine the 
color schemes in famous paintings and in other works 
of art. We often find simple complementary colors pre- 
dominating, split complementary arrangements, double 
complementary—where a second pair supplements the 
first, and compound arrangements. 

Nature is one of the chief sources of color inspira- 
tion. Beautiful examples are always to be found in 
flowers. For formal design the colors should be appro- 
priately conventionalized to conform with their new pur- 
pose. Therefore the flower colors are not usually applied 
in naturalistic brilliance which would be out of place in 
most decoration. ‘ 

In the general use of color it is well to remember this 
guiding principle: 

An effect of refinement is produced by the use of 
subdued colors with jewel-like accents of brilliant con- 
trast. 


Problems of Administering Cooperative Classes 


F. A. R. Hoffeditz, Director Cooperative Industrial Department, High School, York, Pa. 


HAT relation do your cooperative students 

have to the high school? Are they a part 

of the whole plan, or are they more or less 

segregated? Any high school having co- 

operative part-time work has faced such 

questions in answering some of their ad- 
ministrative problems. 

The cooperative part-time work for industrial trades 
was instituted in the York high school in 1911; the first 
class graduated in 1914 and, inciuding the school year 
of 1924-25, there are 446 graduates of the department. 
The work was started as one of the courses in the high 
school and is still functioning on that basis. Our high 
school is a cosmopolitan high school, co-educational and 
organized on the eight-four plan. Our enrollment in 
1924-25 was 1,947 boys and girls, while 487 of the boys 
were listed as “industrials,” which is close to one-half 
the boys enrolled. With almost one-fourth the enroll- 
ment having the part-time program in mind, what school 
activities may they engage in, and what relations have 
they to the whole group? 


Our program calls for the first of the four years to 


be spent full time in school. If school work is 
satisfactory, the boy is considered as eligible to be sent 
to work with some local industry as an apprentice. After 
this step has been taken, his school time for the re- 
mainder of the four years is to be two weeks in industry 
and two weeks in school. Of course, there are two groups 
and they alternate between school and shop. 

It has been one aim of those who organized this work 


to make no distinction between “industrial” students— 
as we call them—and those in any other group, so far as 
school activities are concerned. An industrial student 
in the first year may engage in any of the activities avail- 
able for his classmates in other courses. Needless to 
say, the students in the various courses are grouped, and 
not mixed, so far as class work is concerned. In regard 
to extra curricular activities, these boys are considered 
on a par with all others. 

A common condition is to find comparatively few 
of the newest class in any of the extra-curricular activ- 
ities: So, it is only natural for these boys to become in- 
terested in athletics, or school organizations, sometime 


during the sophomore or junior years. By this time the 
part-time alternating schedule is well under way and the 
boy finds himself somewhat hampered. This particularly 
applies to football practice. During the two school weeks 
the “industrials” can appear the same as other students, 
but during the two weeks of shop work they find them- 
selves expected to remain at work till five and often six 
o’clock. We are appealed to quite often by the boys to 
help them out of this difficulty. 

Our position may be expressed this way: The 
school will bar no student from any school activity he 
may wish to engage in, provided that activity doesn’t 
interfere with the work, outlined in the course. This is 
only another way of saying that the boys may have their 
cake but we will not permit them to eat it. The boy is 
advised to consult with his superiors, at his place of em- 
ployment, to ascertain if they will excuse him at four 
o’clock for practice. Quite a number of the shops grant 
this privilege to the boy who has been doing commend- 
able work for them. Often when in doubt, they will 
consult with the school before answering a boy’s request. 
The plants granting this concession are in excess of those 
refusing it; however, it has not been necessary for all 
of our cooperating plants to be asked the question be- 
cause the boys working in them do not wish such a 
privilege. This then is the reason we find “industrial” 
boys on the football team, and also in practically all 
other school activities to which boys are eligible. 

We have the usual list of school societies for per- 
sonal betterment, supervised by faculty advisers. Of the 
five older societies, two are for girls exclusively and three 
are for boys. One of the boys’ societies is composed en- 
tirely of those enrolled in the industrial course, to which 
boys in other courses are not eligible. We usually have 
a few “industrials” in each of the other two societies. 

This same spirit pertains to student dramatics, 
orchestra, band, basketball, track, athletic council and 
class organizations; while we are not likely to find “in- 
dustrials” on the editorial staff of the weekly school paper 
or in the vocal music class. When one compares the con- 
tent of the course and the types of individuals pursuing 
the work, we need not wonder that we do not find them 
in the two last named activities and, indeed, have to 
wonder that we do find them in all the others. 
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Drawing by C. A..King, Plymouth, No H) * 
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We have gradually built up the plan until our “in- 
dustrials” are a part of the organization and not a neces- 
sary evil, nor do we consider that only those who cannot 
profit by any other courses are enrolled in this one. The 
cooperative idea is holding more boys in school, so we 
might think of it as taking our educational system out 
into industry. 


Each year when comencement approaches, the prin- 
cipal’s office announces the fifteen honor pupils. This 
year these fifteen were chosen from 283 girls and boys, 
which number included 59 “industrials.” Of the fifteen 
this year, two were “industrials” and one of the two won 
the second honor, or salutatorian, and he a machinist 
apprentice at one of the local plants. 


Lamps 


Herman Hjorth, Director Baldorioty de Castro Technical School, San Juan, Porto Rico 


It would be hard to find any piece of furniture or 
appliance that would be more necessary in the household 
than a lamp. From the earliest times people have used 
lamps in one form or another. They may have been of 
exquisite design as those used by the ancient Greeks, 
they may have been gaudy or clumsy kerosene lamps, or 
they may have been only pine torches. In each case the 
lamp has served a most useful purpose, but not always 
an artistic one. 


To combine utility with art is at present one of the 
outstanding aims of many modern industries, and with 
this idea in mind the following designs are submitted. 
As electricity has now almost wholly supplanted any 
other form of lighting in the civilized world, it follows 
that the lamps described in this article have been designed 
for that young giant of modern utilities—electric service. 


The designs of the table lamps have been suggested 
by designs in Ceramic for a similar purpose and are 
therefore somewhat different from the ordinary table 
lamps made of wood. The problem is peculiarly suited 
to the Junior high school where the industrial work is 
organized on the general shop plan. It not only involves 
a good many technical -processes, such as turning, planing, 
finishing, wiring for electricity, soldering, etc., but should 
also bring out many interesting relationships with other 
subjects, such as: history, civics, art, mathematics, geog- 
raphy, literature, etc. 

The lamp standard, Fig. 1, is turned from one block 
of wood, which should be about 5” square and 13” long 
in the rough. Before putting it in the lathe, a hole 3%” 
in diameter should be bored through it. On account of 
the length the hole will have to be bored half way from 
each end. A good way to do this is to mark the center 
of each end carefully, fasten the block in a vise and have 
two boys, placed at right angles to each other, watch the 
one who does the boring and advise him whenever the 
auger bit is not in a plumb line. An auger bit having a 
spur for end boring must be used, as the ordinary kind 
clogs up and will not take hold in end wood. After the 
block has been bored from both ends, it will usually be 
found that the two holes do not meet exactly in the 
center. This defect, however, can easily be corrected by 
heating a 14” iron rod until it is white hot on one end, 
and then run it through the block. Sometimes several 
heatings are necessary. The rod should be introduced 
in the block from the end, which is to be the base of the 
finished lamp standard, as the hole near the top other- 
wise will be increased in diameter through burning and 
be too large for the little piece of brass pipe, which is later 
to be inserted. : 

The block is now put in the lathe. The hole in the 
upper end will fit over the cone shaped dead center, but 
the hole in the lower end must be plugged, so that the 
prongs of the live center can get a good grip. After the 
block has been rounded to its largest diameter 444” and 
the lines for further turning marked off with the dead 
center as the starting point, the hole in the side of the 
base should be bored. The reason for boring this hole at 
this stage is that the end-wood of the base is very likely 
to split if the hole is bored after it is turned to its final 
shape. After the hole is bored, the two beads and the 
groove in the base should be formed and sanded, after 
— the little brass bushing should he driven into the 

ole. 


FIG. 1. FIG, 2. 


This bushing is made from a brass nipple like the 


one shown on the detail sheet. It can be bought in a 
5-and-10-cent store or any store selling electrical supplies, 
and is prepared in the following way: The threads on 
one side of the bead are sawed off with a hack saw, the 
remaining piece filed and smoothed with a piece of emery 
paper, and the sharp edges of the hole rounded just a 
little to prevent them from cutting the wires, which have 
to pass through it. The bushing is now ready for the 
lamp standard and may be driven into the hole in the 
side of the base with light blows from a mallet. The 
turning of the block can them be completed; and if it is 
going to have a water stain it is well to wash it once or 
twice with water, and sand it smooth while it is still in 
the lathe. Care should be taken to undercut the base 
just a little to make sure it will stand well on a table. 


When the standard is completed a piece of 4%” brass 
pipe, two to three inches long and threaded on one end, 
should be produced. If it cannot readily be obtained, a 
“goose neck,” which is a piece of bent brass pipe threaded 
on both ends, may be bought from a dealer selling elec- 
trical supplies. The straight part of it may then be 
sawed off and used. This little piece of brass pipe is now 
driven into the hole at the top of the standard with a 
mallet until only the threaded part projects (see detail 
sheet). A fixture as illustrated on the same drawing 
may be screwed to the pipe and the wires pulled through. 
Six to eight feet of wire is usually sufficient. Such fix- 
tures may be bought with outlets for two, three, or four 
lights as desired. 
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The shade, which may 
also be made in the shop, is 
held in place by the brass 
knob on top of the fixture. 
A piece of velvet or cloth 
glued to the base, makes a 
nice finish for the standard, 
and prevents it from scratch- 
ing or marring the surface 
of the table, on which it is to 
stand. Be careful to put the 
glue on the base only and 
not on the cloth or velvet. 

The lamp standard, Fig. 
2, is made in two pieces 
joined together as shown on 
the drawing. After the hole 
for the wires has been bored 
in the upper piece, it is 
turned to the dimensions 
given with a tenon on its 
lower end, which fits into a corresponding mortise turned 
in the base. The upper piece is then planed so that six or 
eight sides are formed. This can be done very easily in 
the following manner: While the piece is still in the 
lathe wrap a piece of paper around it on its thickest part 
and cut it so that its ends will just meet. Divide the strip 
into the required number of parts, for example six or 
eight, wrap it around the turned piece again and lay off 
the divisions. 


Various methods may be used for marking the lines 
from these divisions. A surface gauge, such as machin- 
ists use, will do the work. A spirit level held horizontally 
against the piece, while it is still in the lathe, can also be 
used, and a box, in which the piece can be held on two 
points, nails or screws) on opposite ends, will be found 
very convenient. In the latter case an ordinary marking 
gauge is employed for marking these lines. This process 
is more fully described in the author’s book “Reproduc- 
tion of Antique Furniture,” pp. 35-37. 

The standard is now planed until the six or eight 
sides, as the case may be, are formed. After the vase has 
been turned, it may be shaped to a corresponding number 
of sides, but as this involves considerable handwork, which 


FIG. 3. 
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must be very carefully and accurately done, the base may 
be left round as shown in the photo. It is best to glue 
the two pieces together in the lathe, while the base is still 
on the face plate, because they can then be pressed firmly 
together by means of the dead center in the tail stock 
of the lathe. 

The lamp, Fig. 3, is made in a similar way. The 
base is built up of three pieces, which are first turned to 
the required diameter and then planed to form six sides 
as shown. The lamp illustrated in the photo was made 
of Satinwood and Mahogany. 





Posters for School and Shop Use 


Floyd L. Allen, Principal, Arthur Hill Trade School, Saginaw, W. S. Michigan 


The administrative problems of a shop or school may 
be lessened by the use of bulletin service. The efficiency 
of each department may be greatly increased and a teacher 
may put an additional “punch” into his work by this 
method. Shop instructors may, by the use of short 
“peppy,” or “snappy” messages printed upon small cards 
and posted on a bulletin, put across safety first aids, teach 
fundamental principles or get at difficult problems. 


The best way to convey what I have in mind is to 
give a list of topics used in connection with the work 
at the Arthur Hill Trade School. While, to the average 
teacher, these little topics may seem simple, yet each 
delivers a message to some student in the school. If, 
somewhere down the line of students, a few boys or girls 
pick up a worth-while suggestion, or learn a fundamental 
principle, then the teacher or principal using this form 
of instruction may count his efforts as worth the energy 
put forth. The following list was tried out with the 
students of our school and, much to my surprise great 
interest was shown on the part of students that most 
needed the type of instruction I was trying to get at. 


1 
STOP! 
Thru Traffic. 
Watch this space each day! 


2 


STOP! LOOK! LISTEN! 
This is not a R. R. crossing. 
BUT 


You may avoid many accidents and much trouble 
by watching this space daily 


3 


This space is reserved for 
YOU 


& 
THE SILENT TEACHER. 


Give him your attention and increase your marks, earning 
power, physical condition, social standing, etc. Consider 
his teachings and you will avoid many accidents and much 
trouble ‘along the road of life. 


4 


THE SILENT TEACHER. 
You are learning a trade. 


The progress you make depends upon the amount of 
energy you put into your job. 


The progress you make when you get out into the shops 
will depend upon your effort. 


If you succeed here, you will make a good tradesman. 


You must not only learn your trade but you must learn 
how to work. 
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5 


THE SILENT TEACHER. 
Avoid wearing loose fitting clothing, jewelry, or gloves in 
the shops. 
Oil and make adjustments on your machine before throw- 
ing on the power. 
What does it mean to be cautious? 
Protect your shopmates, develop habits of caution. 


IT PAYS. 


6 


THE SILENT TEACHER. 
Do you know that your time is valuable? 
LEARN how to use it—how to save it. 
Time saved and invested in gaining more information 
regarding your trade or chosen occupation will pay 
greater dividends than Gilt Edge Bonds. 


7 


THE SILENT TEACHER. 

Is your attention on your job and machine? 

Accidents happen to both you and the machine when you 
forget what you are doing. 

Men without fingers, machines without gear teeth are as 
a rule the result of lack of ATTENTION. 

Watch your work. 

Watch your movements. 

Watch your machine. 


THE SILENT TEACHER. 
The taxpayers are putting you through school. 
Do you junk your work? 
Do you junk your time? 
Do you junk your supplies furnished? 
Do you junk the time of others? 
IF YOU DO 
SOCIETY WILL JUNK YOU. 


9 
THE SILENT TEACHER. 
It is no disgrace to work with your hands. 
Good hard work is something we all should like. 
BUT 

It is a disgrace not to take advantage of what the schools 

and shops offer, and be classed as a skilled workman 

along some line. 
Are you going to be proud of the way your name appears 

in the city directory? 

IT IS UP TO YOU. 


10 
CAN’T is a word that won’t get you anywhere. 
Don’t even think in terms of CAN’T. 
What foreman wants to spend half his time trying to find 
something you can do. 


You are out of luck 
With 


11 


THE SILENT TEACHER. 
Some students think in terms of SLANG. 
So can we. 
“Bunk” is what you try to get away with. 
You offer excuses because there is “Nobody Home.” 
“JAZZ” up the old shop tools if you like but it is the 


STEADY GRIND THAT COUNTS. 


12 
THE SILENT TEACHER. 
More Slang 
Are you ‘a “Put something over” 


A “Get by” 
Maybe you tried to 
“Hand him a line” 
If you have or did then your employer or teacher is a 
“Get next” 


OR 
“Got your number.” 


13 
THE SILENT TEACHER. 

Success is not determined by holding down a job or receiv- 
ing a good pay check. 

WHEN you make your services so valuable that the plant 
cannot afford to let you leave them, when the younger 
employees ask your advice, when the management 
seeks your counsel, then you have commenced to 
reach the top of the ladder. 


14 
THE SILENT TEACHER. 
A good mechanic is not always a good tradesman. 
You must work in harmony with your fellow men. 
You must always work for the best interests of your 
employer. 
Forget yourself for eight hours and remember 


you are 
part of THE PLANT. . 


15 
THE SILENT TEACHER. 
If you can’t see the use of guards on machines put your- 


self in the place of the boy who tears his coat or 
shirt sleeves off on = big lathe. 
R 


The boy who tries to trim his fingers on the grinder, 
sander, or jointer. 


Or 
The boy who gets “Knocked Flat” when playing with the 
switch. 
YES—these happen in every shop. 


16 
THE SILENT TEACHER 

Learn to put away your tools. 
Learn to clean up your machine. 
Learn to economize on supplies given you. 
Learn to be responsible for all of your job. 
Learn to respect the rights of others. 
Learn to work in harmony with your fellow students. 
LEARN TO BE CAREFUL. 


17 


THE SILENT TEACHER 
Does time drag on your hands? 
If so it is a danger signal. 
You are out of step. 
Find out why! 
You have an honest-to-goodness problem to work out for 
yourself. 
18 


THE SILENT TEACHER 
We all take pleasure in thinking of the big thing we are 
going to do. 
BUT FELLOWS REMEMBER! 
It is the little things that count. 
They are the real help you will need to accomplish your 
aim. 

While no great variety of these cards, as yet, has been 
worked out, enough have been tried to know that each 
teacher in every department of any school could enrich 
his course by this method. Each and every teacher has 
his own ideas that could be worked into this form. Once 
these are put into shape for display, teachers will get a lot 
of satisfaction out of the results. The samples of posters 
listed are not intended to develop any particular topic 
but were used simply to discover if any interest would be 
shown. I am giving you the idea as it worked out in 
my mind. 

The plan for use is as follows: 

1. Cards worked out one for each day. 

2. Posted in a conspicuous place where they can be 
easily read by all the students. 

3. Attention called to the topic of the day. 

4. Questions asked regarding the topic of the pre- 
ceeding day. 

5. A check on results about every three days. 

Posters may be made more attractive by the use of 
illustrations. A little extra work here will pay. Just a 
few minutes each day developing topics and you have an 
additional “punch” to put into school instruction. TRY 
IT! 
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HOW MAY ART COME INTO ITS OWN? 

Under this title the October number of Everyday 
Art tells us that four times as much home economics, 
music, commercial work and manual training is taught 
in our public schools as there is art. We have heard 
and read strong evidence presented by thoughtful school 
people in favor of the idea that a school subject stands 
or falls by virtue of public sanction, rather than by the 
sanction of teachers. Art has never been a popular sub- 
ject of school instruction, except with those who felt 
that they had natural ability for it. 

We surmise that before drawing and design will be 
elected by great numbers of children as a necessary 
school study, they must be convinced of the value of it in 
their individual development. The idea persists with 
parents and pupils that they go to school to learn 
definite facts, and to acquire skill in doing definite 
things which are necessary in later life. Satisfied that 


art will give them understanding and skill of a practical 
sort, the subject will be demanded rather than tolerated. 
The problem of establishing art in the schools is 


the problem of teaching definite facts of form and color 
as applied to the needs of everyday living and the train- 
ing in craftsmanship, which will make each individual 
skilful enough to choose and use the commodities of 
living. This has not been done as yet. It may never 
be done so long as art, as a school subject, is conceived 
and impressed as a creative individual accomplishment. 

That there is a content of information and precept 
in graphical effect as applied to social and commercial 
interests, no teacher of art can deny. We know that 
* balance and harmony in design are secured by definite 
methods. We know that forms and colors can be used 
with definite results. We know that lines, shapes, tones, 
colors have distinct effects as applied to definite purpose. 
Why not teach these things in school under the name 
of art until a better name can be applied to the purpose 
of developing the appreciation and skill in visual effects 
that everyone must experience? Why confuse our pur- 
pose with philosophy of esthetics and personal impres- 
sions that are beyond the pupil? 

The teachers and champions of art in the schools 
may take courage from the conclusion that no school 
subject would have persisted, if taught by the haphazard 
methods employed in art instruction. We have 
attended open sessions of grade schools where classes of 
small children could read simple music readily and sing 
from the printed notes with accuracy. Orchestra and 
band and chorus music is fairly well interpreted and 
executed by upper grade and high school pupils. These 
demonstrations impress parents and children as a dis- 


tinct accomplishment, and there is no one influence more 
effective in the establishment of school instruction than 
the evidence of good class instruction. 

Instruction in drawing and design has rarely re- 
sulted in such evidence. In exhibits of school work in 
art, it is not unusual to find the same project attempted 
in the lower and upper grades with no evidence of im- 
provement in conception or execution. Indeed a certain 
careless manner of execution is often evident in upper 
grade and high school work, as a result of the attempt 
to imitate the mannerism of a popular artist. A sense 
of proportion and placement, understanding of cause 
and effect in the arrangement of forms, knowledge of 
direction, size, scale, the orderly habits that can only 
result from thoughtful, careful, and persistent drill will 
result in good school art work. Such a premium has 
been put upon the incidental effect produced by chance 
that even the lower grades have their prodigies. 

Teachers have been bold to, confess that this or that 
child draws better than they. Children reach the con- 
clusion in the early grades that they have no talent for 
art, and adopt a fatalistic attitude toward the subject. 
A majority of high school pupils have the idea that art 
is a mysterious gift. Many teachers and most parents 
have the same idea, and with it the conviction that time 
spent on the subject is time wasted except for the elect. 
What school subject can persist under such conditions? 

We believe that these conditions can be changed. 
We believe that the study of visual effects may be for- 
mulated into a teachable, learnable school course, that 
will develop interests and abilities that are not devel- 
oped by other school subjects. We believe that if the 
subject reaches a point of near neglect as it seems to be 
at present, it will persist as a school subject, because it 
is essential and fundamental in the development of 
humanity. 

The Federated Art Council should have the sup- 
port of every person who is interested in education. 


THE PROPOSED CORNER ON INTELLIGENCE 
Michigan University’s new president, Dr. Little, in 


his inaugural address, pointed out some glaring defects 
in our educational institutions and made some timely 
and pertinent observations and recommendations with 
reference to them. 

Some of his recommendations, however, while cor- 
recting certain difficulties, would leave unsolved a more 
serious problem than the problems solved by the recom- 
mendations. For instance, he proposes that universities 
shall in advance of registration cull out only the 
superior students for entrance to the universities. This 
is all very well and good, perhaps, for the superior stu- 
dents, although there is at least a serious question about 
it, but Dr. Little advances no plan or suggestion as to 
what is to be done with those multitudes of students 
who are not superior in intelligence. His proposal 
helps to solve the university’s local problem of housing, 
management, and instruction, but it does not aid materi- 
ally in the colossal problem of universal education in a 
democracy. While dominating the educational world, 
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the university would thus shift to other agencies the 
education of the masses of our population, and the edu- 
cation and guidance of the masses will always be the 
major task of society. It is well and good to produce 
leaders in universities, if we do, but leaders will never 
get very far in a demoncracy, cut off from the masses 
without an educated lot of followers. 

There are no accurate means of testing or deter- 
mining many of the essential character elements besides 
intelligence. For good citizenship and the welfare of 
society as a whole, superior intelligence alone is not a 
safe guarantee. It is not certain at all that a better 
type of citizenship will be developed by the university 
that confines its efforts to the people of highly superior 
intelligence than the type that comes from the large, 
democratic group in the present institutions who show 
good average intelligence and above. Even if it should 
be so, the problem would still remain with us of trying 
to educate the multitudes that the universities would 
refuse under the proposed plan. 

It is not enough for the university authorities to 

formulate a plan for the elimination of the vast major- 
ity of young men and women from the institutions 
maintained by public taxation. It devolves upon them 
at the same time to formulate plans for the proper edu- 
cation of this vast majority who are to be excluded from 
this intellectual aristocracy. 


EXPANSION INSTEAD OF RETRENCHMENT 

Some strange contradictions get into the public 
mind. Just now when the whole world is disturbed by 
the restlessness and recklessness of young people, it is a 
most unfortunate and absurd thing to talk of retrench- 
ment in those lines of school work that most surely are 
going to be the vital means of remedying the situation. 

A generation started to grow up with nothing to 
do. Home industries had disappeared. Home duties 
had been usurped or crowded out by the “parlor and” 
apartment, the gas stove, the electric grill, the vacuum 
cleaner, the electric dishwasher, the maid, and the 
ubiquitous janitor. The youth of the land were the 
“leisure class.” 

Under such conditions, what is to be expected but 
restlessness developing into recklessness? On the heels 
of this condition came the automobile, the movie, the 
airplane, jazz “music,” and the petting party. To add 
to the confusion, the wave of “sex equality” and the 
“rights” of young women to uncontrolled liberty, swept 
over the whole country. Parental authority in a 
measure broke down. . 

The fact is that the youngsters had nothing pur- 
poseful and worth-while to do, but they had everything 
fascinating, adventurous and daring to think about and 
to do. 

What’s the solution? Work, business, activity, 
organization, service, invention, construction, experi- 


mentation, adventure in science and industry, RE- 
SPONSIBILITY, and PURPOSE. 


The shop, the studio, the laboratory, the drafting 
room, the farm project work, and a hundred different 
activities developed in the modern school with a modern 
curriculum will do for the next generation what was 
tragically needed by this one. If the school day can be 
lengthened so that many of the hours wasted and worse 
than wasted under the present regime may be devoted 
to happy, satisfying, purposeful, and educative activ- 
ities, a great advance will be made all along the line for 
the conservation and the proper training of our youth. 

Tt’s a little late to start on the present generation, 
although much can be done even yet for the younger 
half. But now is a good time to start for a running 
broad jump into the next generation. There never was 
a time when the right kind of industrial work in the 
schools was so much needed. Every possible influence 
should be exerted by every friend of vouth to see that 
there shall be not only no retrenchment but that there 
shall be a continuous extension of the industrial work 
in the schools. 

It is a good thing for a pupil to be able to work 
with his hands; to be “handy with tools” ; to experience 
the satisfaction that comes from making something; to 
be able to express himself in material form ; to measure 
himself and his accomplishments with standards that 
tell the exact truth; to know from experience what it 
is to perform manual labor and so have more sympathy 
with those who work. Its purpose is to give an all- 
round training ; to make a pupil resourceful, inventive, 
creative. To do this, however, it must make a strong 
appeal to the pupil; it must have motive; it must not 
confine itself to school exercises; it must relate itself 
to a variety of processes; it must deal with a variety of 
materials; it must be connected with live problems; it 
must concern itself with the interests of the home, the 
school and community from the point of view of making 
and doing.—Randall J. Condon. 


The fundamental difficulty is that the work in 
which the school seeks to engage the child does not con- 
tribute to the solution of any problems which he has 
encountered in actual life-——H. B. Wilson. 

It is hazardous for any one to assume that he can 
arbitrarily train the boy for any calling that may be 
selected. The latter’s peculiar temperament calls for 
the strictest consideration, so that the work may be 
suited to the boy and not the boy to the work. His in- 
stinctive disposition and native ability need always to 
be consulted and their promptings specifically heeded. 
Every bov is a natural born something or other worth 
while. To discover this predominant trait, to foster 
and indulge it throughout the training course, and 
finally to start the voung man upon the life work for 
which this instinctive desire so urgently calls—this is a 
condensed: statement of the entire problem of the voca- 
tional guidance of youth—Wm. A. McKeever. 





Errors in the Use of Common Woodworking 
Tools—II 


Charles A. King, Plymouth, N. H. (See Page 36) 


- 


FIG. 5. USE OF CHISEL. FIG. 6. USE OF EDGE TOOLS. 
Find two errors in position. Find one error in position. 
Find two errors in use of tool. Find one error in tool use, 


FIG. 8. USE OF A CHISEL IN MORTISING 
FIG. 7. USE OF CHISEL. Find two errors in types of tools used. 
In what way may either the body position or use of tool be improved? Find two errors in the use of tools. 





A Project Analysis 


John R. Holliday, Richmond, Va. 


Zc] N an earlier article! I endeavored to illustrate 

a method of building up a manual arts 

course on lessons determined by analysis of 

standard commodities of utilitarian values, 

drawn from the woodworking craft. These 

lessons being fragments of an objective unit 

of construction, are organized into wholes, according to 
the lesson plans. 

In order to make this clear, let me cite an illustra- 
tion. The aim is to teach, or “put over,” the following 
lessons to one of the lower grades: Shaping wood to 
three geometric forms, square, hexagon, and octagon; 
locating centers and boring; chamfering; smoothing and 
sandpapering; painting, and related information. 

The usual practice is to select and design the project 
through suggestion and discussion with the class. The 
boys at this point are led to understand that the first 
and second years of woodworking are devoted to the 
learning of lessons, so that in subsequent years they will 
be able to construct some manner of object for which 
they will find a need in the home. What project, then, 
will utilize these lesson plans? The teacher may select 
a ring-a-marble, a ring-a-peg, or a baseball game board. 
In other words the projects themselves give the content 
of lessons, which are noted; and value is given for work 
done per lesson. This method of classwork has dicta- 
torial characteristics which are fatal. 

The present paper is an analysis of an objective unit 
of construction, to determine the richness of the educa- 
tional content: (a) the lesson content; (b) the delibera- 


tive thought movement; (c) the continuitive self reliant- - 


effort.? 
The Selection of the Project 

“Mother bid me ask you to be allowed to make a 
bedside table,” said Tom at the beginning of the school 
year. 

“Are you in need of anything for yourself, Tom?” 

“Yes, sir, I would like to make something to hold 
my own books at home.” 

“Which would you prefer to make?” 

“The bedside tabic.” 

“Good, you show an excellent preference. 
give this any thought during the summer ?” 

“No, sir.” 

Tom had been a little indifferent last term, though 
he did his class work. He was inclined more to play and 
interfere with the other boys and their work. But the 
redeeming feature in Tom is that he is very fond of his 
invalid brother Fred. 

“Did your brother go with you this summer to the 
seashore ?” 

“No, sir; he was not able.” 

“Not able, poor boy, to go to the seashore and enjoy 
swimming, or games, or hikes into the country! Is there 
anything that he needs, that he would like to own? 
Where does he keep his reading material, or his tray when 
eating his meals?” 

Tom’s face brightened up now as though he had an 
idea—a bedside table for Fred, and he meant it this time. 

“How many in the class would like to make a bed- 
side table? Show by raising your hand.” A fair show- 
ing. “How many would like a book stand?” Again a 
fair showing. “The book stand will have to be supported 
in some manner. How?” 

1Industrial Arts Magazine, page 96, March, 1925. 


*Teaching of Industrial-Arts, McMurray, Eggers, and McMur- 
ruy, page 117. 


Did you 


Tom said, “Lets make a table for the book stand, 
and, we can lift off the book stand when we want to use 
the table.” 

So the project selected for those who wanted it, was 
a bedside table and bookstand. 


Project Analysis 

(A) Lesson content. 

1. Designing. How do we think it out? 

2. Drawing. Conventional lines, plans of projec- 
tion, scale drawings, a broken and section view. Why 
used ? 

3. Specifications of the Table. Kind of material; 
lap joint on rails to legs, glued, and fastened with 34” 
F.H.B. screws; legs, two pieces glued back to edge; 
balusters mortised to rails; slats nailed with 1” brads. 

Bookstand. Bookstand ends to base, dado joint, 
glued and fastened with 1” F. H. B. screws; book trough 
parts to end dado joint; pockets glued to bookstand ends 
and fastened with 114” F.H.B. screws; pocket front glued 
only; felt glued to bookstand base. Dark oak stain; oak 
filler; three coats of varnish, rubbing down with pumice 
stone. Brass handles to bookstand ends; four castors 
for leg ends on floor; half dozen tray pulls. 

4. Bill of Material. Reading drawing to determine 
sizes of pieces; finished and cutting sizes. 

5. Cutting out Material. Economy in laying out 
and cutting material; marking each piece; study of the 
grain. 

6. Squaring Material to Size. Steps in squaring,— 
face, edge, end; select best side for face; steps in sizing,— 
length, width, thickness (revise). 

7. Shaping. Legs; table top; bookstand base and 
ends; pocket ends. 

8. Gluing. Legs, dado joints, balusters, (mortises) 
pockets; lap joints. 

9. Lap Joint. 
cutting and fitting. 

10. Mortise and Tenon Joints. Balusters to rails. 
method of laying out, cutting and fitting. 

11. Dado Joint. Bookstand ends, and trough parts; 
layout, cutting, and fitting. 

12. Smoothing and Sanding. The purpose of the 
different grades of sandpaper; the block of sandpaper; 
rounding arises. Why? 

13. Assembling Table. (1) Back balusters to rails, 
(2) rails with balusters to legs, (back); (3) side balusters 
to rails; (4) sides with balusters to legs, (left and right 
from front); (5) front top rail, middle and bottom; (6) 
fastening bearers for slats in position, 114” F.H.B. 
screws; (7) nailing slats to bearers; (8) fixing table top 
to frame. 

Bookstand. (1) Gluing ends of pocket fronts, and 
fixing in hand screws; (2) gluing dados, trough, shelf, 
tray rails in bookstand ends, fixing in steel bar clamps; 
(3) bookstand ends to base, fixing with glue, and 1” 
F.H.B. screws; (4) glue, and brad on tray slides to ends 
and back. 

14. Fitting Tray Fronts. Drawer construction, 
grooving, dovetailing. Three ply material, how made. 

15. Staining. Reason for different kinds. 

16. Filling. Its purpose and nature. 
solutely necessary ? 

17. Varnishing. The kind and use of brush in ap- 
plying varnish; necessary conditions for good varnish- 
ing; rubbing with pumice stone. 


Rails to leg, methods of laying out, 


Is filling ab 
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18. Fixing Hardware. Handles to bookstand ends, 
tray pulls to trays, castors to legs, also gluing felt to 
base of bookstand. 

(B) Deliberative thought movement. 

The basis for a deliberative thought movement is 
laid first in the devising of the design, where clear, con- 
nected thinking and ingenuity are the vehicles for the 
preliminary plan. He considers the material and de- 
termines the kind of shelf for the books, whether a trough 
or just a shelf. He places the books he wants together 
and so determines the length of the shelf and trough. 
There will be a tray to hold his loose photographs, 
pamphlets, or bulletins. From a magazine article, he 
got the idea of making a pocket at each end of the book- 
stand for time tables, for letters to be answered, or cata- 
logues. Where will 
he put his papers and 
magazines? How may 
the space under the 
table top be utilized? 

He thinks of the de- 
sign in the light of 
its adjustment to the 
other furniture in his 
room. He considers 
the harmony and the 
proportions of parts 
with the view to have 
them fit in. Finally 
he thinks of the de- 


tails of construction. 


A eareful and de- 
liberate design fore- 
casting and unifying 
all the subsequent 
materials and _ pro- 
cesses in subordina- 
tion to a _ purpose, 
gives the problem its 
real meaning and 
life. The construc- 
tive problem at its 
birth necessitates for 
self-activity the com- 
prehension and com- 
bination of the varied 
elements into a suit- 


able whole. BEDSIDE TABLE. 


If we are to encourage and develop self-activity in 
the boy, let us get away from that kind of benevolence 
which would prepare the complete design, (the making of 
a pattern, it may be) and dictate the exact method of 
procedure. 

In our aims as instructors, do we consider this de- 


liberate thought process? Or do we aim only to have 
a good exhibition at the end of the term? Arthur Dean 
well observes that “some had rather show a beautifully 
made model than interest themselves in what the boy 
got out of it in its making.” 

The discovery of a need with conditions and re- 
sources in sight, the power to form a purpose and its pur- 
suance to the end; definiteness in design and plan will 
together be the mental stimuli to the thought and con- 
structive sides of the problem; and not only that, it will 
be the vehicle on which we will evolve toward delibera- 
tive thinking and “continuous self-reliant effort.” 

(C) Continuitive Self-Reliant Effort. 

The secret of a “continuous self-reliant effort” lies 
in the practical acquaintance and sympathy with the 
pupil; appealing to his constructive and play instincts, 


touching his feelings and ambitions; allowance of free- 
dom and initiative; incorporation of the pupil’s thought 
in his matured design and its execution; guidance of 
mental and motor efforts to an intelligent end, with 
corrections through criticisms, and suggestions in giving 
advice; placing a sense of responsibility on the pupil to 
solve his own problem in his own way, and suffering no 
interference. 

The accompanying drawing, and photograph of the 
complete and equipped project provides ample room for 
the pupil’s freedom with the varied details of design and 
construction. There are problems to be thought out and 
solved: The laying out of the mortises for the balusters 
when the rails are of different lengths due to the taper 
of the legs. How to determine the length of the front 
rails, and the shoulder cut on the rails for the lap joint, 
particularly the middle and bottom rails. How and when 
to rail on the slats in assembling, ete. 

To master one difficulty is an inducement to master 
another, and so on to the desired end of his pursuit. 
This in itself furnishes an opportunity for the cultiva- 
tion of self-activity. 

If this project is successfully executed, it will prob- 
ably carry over into the pupil’s manhood, and be of use 
to his altered and enlarged range of intelligence. He 
will find it convenient to hold his books and pamphlets, 
or brochures that deal with a favorite intellectual pur- 
suit. It would probably prove a convenient piece of 
furniture to the instructor in industrial-arts as a re- 
ceptacle for his favorite books on industrial arts, govern- 
ment bulletins, and magazines to be read. 

The making of this project by the instructor for his 
own use will enable him to appreciate further what “the 
boy got out of it in the making.” 


TESTS FOR SHOP COURSES 
William L. Hunter, New York, N. Y. 

Some four years ago a high school superintendent 
who was very much interested in a program of testing 
said to me, “Why don’t the people in industrial arts get 
out some tests as the other departments of the school are 
doing?” Not knowing anything about tests, my answer 
was, “We don’t believe in your kind of tests -for our 
work.” He thereupon replied, “I very much doubt the 
value of a subject in the school curriculum which does 
not have a large enough body of facts so that these can 
be classified in some uniform manner, given to the 
students in some uniform manner, and checked-up on in 
some uniform manner.” I had some time ago agreed in 
a large measure to his first two points, but his “checking- 
up” remained for me to ponder over. During the last 
two years, therefore, some time has been spent by me 
in devising various tests that would obtain results for 
shop courses as have been obtained for many of the other 
school subjects. 

The value of a test such as the carpentry test here 
shown is quite evident to a teacher who will give it in a 
fair-minded way. Some of these values will be listed. 


First, this sort of a test is a time saver. By this is 
meant the same amount of knowledge can be “checked-up” 
on in one-tenth the time as is required to give the written 
test as it is usually known. 


Second, this test comes much closer to being fair to 
the students. Some students are handicapped by their 
inability to use written or oral English in a manner 
pleasing to the instructor. Why not use the language of 
drawing as much as possible? It is very difficult to 
eliminate all English and it is not advisable to try to do 
so, but shop teachers as well as others often grade on 
“flowery language” instead of grading on facts. Cer- 
tainly, no one would get rid of the written examination 
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TYPICAL TEST SHEET FOR CARPENTRY. 


entirely. It has its advantages but statistics have proved 
beyond the least possible doubt that it is not reliable as 
a measure of attainment in a school subject. For in- 
stance, a paper from a written examination may be graded 
by ten teachers, each one grading separately. When the 


marks are compared a very wide variability is found. It 
seems that these tests were as much a measure of the 
teacher’s ability to read as it was of the pupil’s ability to 
express himself in written words. The new sort of test is 
fair in that the paper will be marked the same by all 


teachers. An answer is either correct or it is incorrect. 
There is nothing wrong in having the pupils exchange 
papers and for the instructor to hurriedly read off the 
numbers which answer each item. Some may say that 
the papers should be graded by the teacher. They should 
be checked over, but a boy likes to find out how he tallies 
up with the rest of the class, and he wants to find out 
right away. 

Third, the newer type of test or examination gives 
the teacher something to aim at. There is a certain 
amount of ground in a course that should be covered. 
This is a recognized fact in some of the other school sub- 
jects which are functioning the best and have functioned 
longest. And we should have more organization in shop 
work. If a student comes to us from another school and 
tells us that he has had a course in carpentry, what sig- 
nificance does it have? Can’t we, as shop teachers, say 
to ourselves, “Here is a large number of facts that relate 
to this shop subject; now let each one of us by common 
consent list these facts in order of seeming importance 
from most valuable to least valuable; and further let us 
take 100 or 200 of those receiving the highest total rating 
and agree that this is the material that shall be taught.” 
Of course the body of knowledge will differ greatly where 
the aims of the schools differ greatly, but such a step 
would be an improvement over the present heterogeneous 
selection of school shop subject matter. Then, if we could 
devise some tests to cover this material it would keep 
clearly before the teacher, especially those less experi- 
enced, the desired content of the course and enable him 
to quickly “check-up” on his teaching. 

Fourth, the pupils like the type of test as shown far 
better than they do the five or ten question type as is 
usually given. After the test there is a basis for the stu- 
dents to ask questions in regard to any part of the test 
that they did not know. 


Having summed up some of the seeming points of 
value, it will not be amiss to show some of the possible 
limitations. 

First, one such test for a course is not sufficient. 
Five or ten minutes every fourth or fifth period is not too 
much time to spend in “checking-up.” 

Second, these are not intelligence tests, nor are they 
tests of skill at the bench, although the pupils who are 
best with their hands will in most cases be best in the 
tests. The primary design of the test is to “check-up” 
on subject matter which the pupil may have gotten from 
demonstrations, lectures, drawings, or assigned readings. 

Let it not be understood that this carpentry test is 
considered the “nth degree” of perfection. It is not. 
However, it is a step in the right direction. We cannot 
expect a child that is learning to walk to do a man’s work. 
It is to be hoped, therefore, that gradually each line of 
shop work will develop a definite system for “checking- 
up” on the subject matter as shall be presented. 

FORGING FISH SPEARS 
Jay F. Knowlton, Supervisor Boys’ Industrial Work, 
Hibbing, Minnesota 

For those instructors who are working in the inland 
lakeless cities far removed from the fishermen’s paradise; 
where Isaac Walton never returns for a short visit, to 
instructors of such cities I am afraid my message will 
be of little interest. But if you are in a locality where 
spearing with a jack light is still within the law; if you 
are of that class of sportsmen who can sit all day in a 
cold fish house and work a fish decoy and call it fun, then 
I am sure you will enjoy making your own spear, the 
instructions for which are contained in the following 
paragraphs: 

The materials needed for the making of the spear 
are as follows: Six inches of 34” gas pipe; seven inches 
of %"x%4” mild steel; twenty-eight inches of 14”x14” 
spring steel; six inches of 14” round spring steel; a small 
piece of 14”x5%” mild steel for a wedge; six inches of 
14”x1” tool steel for a chisel, and a small amount of 
welding compound for tool steel welding. 

The first step is to forge the 14”x34” mild steel to 
shape as shown in Figs. 1 to 5. The first operation is 
to split the 14”x1” hole for the spear tines. The chisel 
for this is made from the 1%4”x1” tool steel, as shown in 
Fig. 6. In Fig. 2, which shows the hole split, it will be 
noticed that this section of the stock has increased to 
34”x34” due to the spread while splitting. Now forge 
as shown in Figs. 3, 4, and 5. The end of this stock that 
is now 44"x34” should be forged round to fit the inside 
of the 34” gas pipe. 

One end of the gas pipe should be placed over the 
tip of the horn of the anvil and while the pipe is red 
hot, beveled for one-fourth of an inch. Drive this pipe 
while red hot on to the 144"x34” shank, ready for welding. 
In beveling the pipe, do not make the mistake of trying 
to draw the edge thin for too great a distance, for most 
gas pipes are welded and such an operation will cause 
them to open on the welded line. A slight crack will 
do but little harm so long as it does not run above the 
section to be welded. The pipe can also be cracked by 
being driven over too large a shank for welding. 

The welding is not difficult if a little compound is 
used; if the fire is clean; if the heat is correct and if the 
pipe is welded square. After being welded square, it can 
then be drawn eight-sided and round. It is difficult to 
weld the pipe round; as it is not necessary, it should not 
be attempted. 

The only operation left is to drill the hole for the 
center tine and file 14”x1” hole true. The bar can now 
be ground and finished to size ready for the tines. 
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DEVELOPMENT FOR FORGING A FISH SPEAR. 


For the tines, it is necessary to use 14” square spring 
steel. This should be cut to the proper length, allowing 
for each tine to draw 4%”. Then mark the center and 
the two bends, after which the tines should be drawn to 
the taper shown. The binding should now be done and 
after the tine tips have been cut to proper length, which 
is 4%,” longer than the drawing shows, the said point 
should be flattened as shown in Fig. 7. Now bend the 
tip back as shown in this figure which is to be welded, 
forming the barb for the tine. The welding should be 
done with welding compound at a cherry red heat, or 
slightly higher. After welding, the tine is forged to 
shape and filed to a finish. The barb should take the 


appearance of your little finger nail. The concaved part 
is on the inside next to the tine. Should you have trouble 
with the weld, it may be brazed with spelter to make the 
job more secure. 


The barbs shown in the drawing are plenty large, 
but it is difficult to represent them smaller. The barbs 
do not have to be very large and I would suggest filing 
them down to some extent. The writer has seen spears 
used with several barbs cut on a tine with a cold chisel, 
and the spears were successful. Too large barbs are too 
difficult to remove from the fish without doing too much 
damage to your prize. 
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DETAILS OF THE FISH SPEAR. 


The other tines are finished the same way after 
which the entire tine may be filed and polished. The 
center tine is forged from 14” round spring steel. The 
double barb is made the same as the single one, except 
that it is folded twice and welded each time in place of 
once. The tine should also be tapered a little but not 
to the extent of the outside ones. This center tine should 
now be placed in position and brazed. 

The other two sets of tines should now be placed into 
position, the wedge made and driven into place. It is 
often customary to braze the wedge and tines together, 
to insure them not becoming loosened in service. Should 
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a tine be broken, it can easily be removed by heating to 
a red heat, driving out the wedge and removing the tines 
while yet red. 


It is not necessary to temper the tips as some suggest, 
for the steel is firm enough to return to its proper position 
when sprung out of shape. There is also a great danger 
of breaking a tine and care should be used not to cool 
the spring steel in water at any time. A hole should also 
be drilled in the shank so that the spear may be fastened 
to the handle by the use of a screw. Success to the suc- 
cessful fishermen. 


$ 








A USEFUL ALPHABET BY W. BEN HUNT AND ED HUNT. 
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PROBLEMS 
6 PROJECTS 


This department aims to present a wide variety of class and shop 
projects in the Industrial Arts. Successful problems are invited and 
will be paid for. A brief description of constructed problems, not ex- 
ceeding 250 words in length, should be accompanied by a good working 
——— The originals of the problems in drawing and design should 

sent. 

Problems in benchwork, machine shop practice, turning, pattern- 
making, sewing, millinery, forging, cooking, jewelry, kbinding, bas- 
ketry, pottery, leather work, cement work, foundry work, and other 
lines of industrial-arts work are desired for consideration. 





A KITCHEN CABINET 
C. A. Braemer, Black Creek, Wisconsin 
(For Drawing See Supplement) 

The homemade cabinet, illustrated in the accompany- 
ing drawing and photograph, has been constructed in re- 
sponse to a demand of a subscriber of the INpustriaL Arts 
Magazine for a practical cabinet. It is 6 feet, 3 inches 
high to the top of the closet, and 31 inches high to the 
top of the table; the width is 22 inches. 

The space below the cabinet contains the flour bin, a 
large drawer, a rack, and the dough or pastry board. The 
bin is fastened to the frame with loose-pin hinges, which 
allow it to be removed, cleaned and replaced. It may be 
lined with tin to make it moisture, insect, and mouseproof. 

The dough board should be made of an odorless wood, 
and carefully fitted into the opening below the table. A 
batten must be tongued and grooved on each end of the 
board to prevent warping. 

The roomy drawer is used for small utensils, while 
the space below may be occupied by the kitchen stool, or 
fireless cooker, when not in use. Pie tins, lids, and covers 
find a convenient place in the rack below the drawer. 

A drop table 21 or 22 inches wide and 19 inches long, 
at the left, increases the table surface. The table is to be 
supported by means of an inexpensive folding bracket. 

The upper part of the cabinet provides a closed com- 
partment, consisting of three drawers, three shelves, a 
knife rack. and a row of hooks for hanging utensils. The 
closed compartment is for package goods and large 
utensils; the drawers are for kitchen linen and similar 
articles. 

There is a lower shelf 5 inches deep and upper shelves 
7% inches deep, on which may be placed coffee, tea, and 
sugar cans, and spice jars. Below the lower shelf there 
is a strip 114 inches wide, which holds the screw hooks. 
The knife rack is made of sawed slashes one inch deep in 
a piece of material two inches wide. 

The cabinet may be finished with two coats of white 
paint, followed by one coat of white enamel. Metal or 
wooden handles may be used on all doors. 


Bill of Material for Kitchen Cabinet 


pieces 147x264”. Legs. 

Pieces %”x2”x2’ 514”. Around flour bin. 

pieces %”x2”x1’ 4”. Around flour bin. 

panel, two or three-ply, 4”x1’ 5”’x2’. Back of flour bin. 
panels, two or three-ply, 4”x1’ 614”x2’ 914”. 

; Hi YA " > Lae Yaad 

Piece %4"x9"x1’ 5% } Around table to hold the legs. 


piece %”x9”x2’ 2%” 

pieces %”x1’ 9”x2’ 6”. Below and above large drawer. 

piece %”x19”x22” for drop table. 

Pieces %”x22”x4’1%4”. Table plate and top board of cabinet. 

Piece %”x5 ”x2’3%4”. | opaies j . : 

pieces 7x7 Hi" x2" 34”. | Shelves in open compartment. 

Piece "x T14"x3! 7”. s mar . 5 

piece %”x1214"x1' 314”. § § ide board of open compartment. 

panels 4,”x12%"x3’ 5%”. Back of open compartment. 
"x9" x2" 7” 

ee 9, 7x2"”x9? 14%” | Around the panels of open compartment. 

pes.% ”x2"x3’ 7” 

pes. %”x2”x1’ 114” 

panels 4%x1’ 214”x3’ 4” 


Around the closed compartment. 


ed ee eee ed ee 8 ee oe 


94”x734"x1’ 4” 
14”x7%"x2’ 7” 
14"x7T%"x1’ 4” 
. "xl? 4°x? 7” 
. °e2"xi? &. 
. °uB"x0° 7”. 
» B7x2*xl? 1%° 
pes, %”x2”x12” 
panel, 4”x13”x1’ 2%” 
pe. %”x3”xl’ 7”. For flour bin rest. 
pe. %”x114"x2’ 3144”. Rail for screw hooks. 
pe. , Hf Knife rack. 
pes. %”x3”x 
pes. %”x1%4”xl’ 8” ; Rack below large drawer. 
pe. %4”%x3”’x1l" 6%” J 


pes. %”x2”x2’ %” 

. %%x2”x12” 

. e”x13”x1’ 9%” 

. %”x1’ 5”x2° 

. %%x12"x1’ 2%” 
pe. %”x1’ 2%”x1’ 6” 
pe. %”x1" 8”x2" 2%” {Pas 


Amount needed for one drawer in closed 
compartment. 


Between drawers. 
Between drawers to run on, 


Door in closed compartment. 
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Flour Bin 


All basswood or other odorless wood. 


try board with end cleats grooved 
and tongued and glued. 


= ee hort hob 


Large Drawer 

pe. 4”x6”’x2’ 2%”. 

pes. %”x6”x1’ 7”. 

pe. 34x6”x2’ 2%”. 

pe. 4x1’ 7”x2’ 2%”. 

cupboard catch. 

pr. butterfly hinges or butts. 

pr. 2” butts for flour bin, butts with loose pin. 
Seven or more screw hooks. 
Six draw pulls. 
Two brackets for drop table. 
1 pr. table hinges for drop table. 

N. B.—This bill of material does not make allowance for 

waste. The drawing is based on %” lumber dressed. Allowance 
must be made for any difference in the dimensions of the lumber. 


A PARING KNIFE 
J. G. Childs, Sheboygan, Wis. 
(For Drawing See Supplement.) 

Three things are necessary to a good school shop 
project. It should be of practical use when finished; it 
should appeal to the interest of the pupil, and it should 
provide the means of teaching one or more shop processes. 
The paring knife shown here fulfills these requirements. 
Proof of its practical value is seen in the number dis- 
posed of among pupils and in use in the various school 
shops. Evidence of the interest of pupils is seen in the 
fact that practically every boy is proud of his handwork, 
pays for it, and takes it home. The shop processes taught 
will be taken up by operations as outlined in the accom- 
panying drawing. 

‘The first operation is to teach a method of cutting 
up hardened stock; viz., by nicking and breaking. Be- 
cause the grinding is done on the corners of the wheel, 
the pupil realizes the necessity for keeping the corners 
sharp by grinding on the face of the wheel, except when 
the corners are actually needed. He learns that the wheel 
must run true, the work rest must be set close, and that 
he should protect his eyes with goggles. 

The second operation teaches a method of laying out 
on surfaces too hard to take a scratch mark. Copper 
from the solution is deposited only on the clean metal 
surface; finger marks must be ground off or the copper 
does not take. The pattern must be held securely to 
prevent shifting and to get a layout the same as the 
pattern. The line scratched in copper does not rub out. 

The third operation is to teach control of work at 
the grinding wheel in following the outline, and further 
emphasizes the necessity for a true wheel, straight face 
and sharp corners. Sharpening requires particular care 
in keeping the angle of the bevels the same from point to 
heel and on both sides. 

The fourth operation teaches the preparation and 
control of fire, forge, blow torch or gas; the proper heat- 
ing and tinning to the soldering bit; the application of 
solder to the desired surface; the purpose of acid, paste 
and fluxes; and the proper handling of tools, acids, and 
other equipment to avoid burns or fire. 

The fifth operation teaches the use of the lathe chuck; 
drilling in the lathe; setting the tool and turning bevels; 
proper speeds for drilling and turning and the methods 
of changing speeds. The cross-hole is laid out and drilled 
at the drill press. The care necessary to protect work, 
tools and person are taken up here in the first operation 
requiring the use of machinery. The handles are of hard 


Hardware 
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wood scraps and are prepared in the wood shop. These 
are best made in quantity, as the work of setting up and 
cleaning the lathe is greater than the making of one 
handle would warrant. 

The sixth operation teaches the preparation for, and 
the pouring of babbitt or soft metal. The corners were 
broken to permit the paper to hug the work closely. The 
work is held in the vise so it will be held rigidly in a con- 
venient position, and that the jaws may help in preventing 
leakage at the cross holes. The proper heat for the pour- 
ing of the babbitt, precautions to be taken to avoid burns, 
the danger of explosions due to moisture trapped in 
recesses and the necessity for wearing goggles are taught 
in this lesson. 

In the seventh operation the pupil is taught to 
properly chuck his work; to support the outer end of the 
work to withstand the pressure of the cut and one or more 
methods of turning a taper. : 

The eighth operation is to teach control in the use of 
hand tools in bringing the handle to the desired size and 
form. The pupil is particularly cautioned not to grind 
the handle as the wood and babbitt will load the emery 
wheel. The handle is soaked in raw oil to fill the pores 
in the wood and prevent swelling from the absorption of 
water when in use. A sufficient polish may be given the 
blade by hand rubbing with emery cloth. 

This method of presenting the project by operations 
gives the pupil a general idea of what is ahead of him. 
Each operation is a lesson, these are taken up in detail 
as class lectures and the purposes, processes, safety, and 
other particulars are explained. The notes accompany- 
ing the drawing are not intended as complete instructions; 
they serve to remind the pupil of the sequence of the 
operations. 

This project had been used satisfactorily for ten 
years both as an individual and a class problem. The 
cost is practically nothing, as all material, except solder 
and babbitt, is waste. This makes a substantial and ser- 
viceable knife; it is light in weight, the blade holds its 
edge, and the handle cannot come loose. Knives of any 
size and description may be made in this manner. In a 
sawmill country any amount of good blade material for 
kitchen or hunting knives is available. 


BOOK AND LETTER RACK 


A. C. Traudt, Sioux City, Ia. 
(See Supplement.) 


It is sometimes quite hard to find projects that are 
practical and interesting to a junior high school boy. 
One that I have found to be rather interesting and prac- 
tical is a combination bookrack and letter holder. In 
this bookrack we have a long drawer which may be used 
for stationery. Some of the boys in my class have made 
the rack a few inches longer and are using it for a stand 
on which they place their radio, and the drawer they use 
for radio magazines. 

This bookrack is made of one-half inch material, and 
of most any kind of wood, as mahogany, walnut, oak, or 
gum. It involves the use of a number of tools such as 
saw, plane, brace and bit, screw driver, trysquare, and 
hammer. In making this project the boy learns how to 
square up a board, to make a butt joint, to drill holes 
for screws, and to design the ends. 


A TUCKAWAY BENCH 


Chas. A. King 
(See Supplement. ) 


The most insistent motive prompting the designing | 


of this bench was the desire to meet the urgent need for 
such an article of equipment in rural schools and wherever 
the crowded condition of schoolrooms precluded the pos- 
sibility of using the ordinary type of bench. Later it 
was suggested that the bench would quite as well meet the 
needs of dwellers in cottages and bungalows whose re- 
stricted quarters compel them to forego the pleasures of 
making things, and this motive became an additional fac- 
tor in making the model. 

The first need of a bench of this sort is that it shall 
effectively meet the requirements of a work bench; the 


THE BENCH READY FOR USE. 


second, that it may be easily folded into the smallest space 
possible; the third, that the tools may be covered or 
securely locked by the same motions which fold the bench 
into its place as a door of the tool case; and fourth, that 
- device may be manufactured at the lowest price pos- 
s1bDie. 

By dropping the bolt “a”, indicated in the photo- 
graphs, the bench top will instantly fall into correct posi- 
tion for use as a work bench. The same motion brings 
the tools ready at hand for use. Im this position the 
bench top projects about 24” from the wall against which 
it is fastened, exclusive of the vise. Its length is 48” and 
is ample for almost any work the student or the home 
worker will be likely to attempt. After the period of work 
is ended, the tools may be put in their places, the bench 
brushed .off and lifted into its place, and the bolt “a” 
slipped into its socket. If preferred, a padlock or other 
lock may be fitted instead of the bolt “a”. In this posi- 
tion the bench will project about eight inches from the 
wall. 


THE BENCH FOLDED UP. 


There is an abundance of room in the tool closet for 
all the tools necessary for ordinary hand work in the 
home or school. As the photograph was taken from a 
quarter size model, the difficulty of securing model tools 
of that scale prevented the placing of as many tools in 
the cabinet as it might easily accommodate. 

After the material had been cut to dimensions, rabbet 
the under side of the top and the inside back corners of 
the back edge of each end as at “u”, to receive the back. 
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Stock List of the Tuckaway Bench 
%"x11” x48” 
hexio” x48” 
s 2%" x28%4" 


q 
2 Back Fillers r 
2 Back Fillers s 
2 Furrings t 
4 pairs of heavy hinges 2%” wide with 144” screws, large wire. 
1 Rapid action vise, face 7” long. 


Cut grooves in the case ends, and in each side of the back 
legs as at “v”, to receive the ends of bottoms “n” and “o 

In setting the bench up, the case must be ents to 
the wall with screws at “w”, at just the right height to 
allow the bottoms “o” to fit into the grooves “v” of the 
back posts, or legs. The middle section of the bottom 
may be fastened in place in the grooves “v”, and the bench 
pushed back into place and fastened to the wall by lag 
screws, or by large flat-head screws if preferred, so placed 
that they will enter the studding, which will: usually be 
about 32” to centers as indicated, and hold the bench 
strongly. The bench and case may be stained or var- 
nished as desired 

A “WIRECORE” TRANSFORMER 
Lee M. Klinefelter, Ruffner Junior High School, 
Norfolk, Va. 

This little transformer was designed with the idea 
of making, with a minimum of tools and equipment, a 
transformer suitable for bell-ringing service. In order 
to do this, the usual sheet iron core has been replaced by 
a core of iron wire, since a sheet iron core is usually a 
rather difficult proposition, unless there is a squaring 
shear at hand. 

A bell-ringing transformer should be designed so as 
to use as little power as possible on no load, as it is usually 
connected continuously across the line. The amount of 
power consumed by this transformer is so small that it 
will not move an ordinary service watt-hour meter at all. 
This is due to the liberal size of the core and the large 
number of primary turns. 

Mealy Whee HAN PLE —a 
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WINDING FORM. 


The form for winding the coil is shown in the draw- 
ing. As shown, it has a square core and round end- 
plates. Both could be made either round or square, but 
it is easier to make the core square, unless there is a 
lathe at hand; the round ends make winding easier, since 
there are no corners to catch the wire. It is well to line 
the form with cardboard or heavy paper before winding, 
and this can be left on to serve as insulation and to hold 
prey together when it is removed from the form to be 
taped. 
The primary winding consists of about 2000 turns 
of enameled or double cotton covered wire, about No. 34, 
for 110 volt service. The exact size of wire is not im- 
portant, and any material at hand near the size mentioned 
may be used. A piece of lamp cord two feet long should 
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COMPLETED TRANSFORMER. 


be soldered to the end of the wire and used as a lead-in. 
It should be brought in through a hole in the end of the 
form and enough left inside the form for one or two turns 
around the core to keep any strain on the lead-in from 
breaking the fine wire. The primary is random wound, 
though an effort should be made to keep the winding 
level as it fills up. A hole drilled in the edge of a board 
will take the projecting end of the through bolt and make 
it easy to spin the form by means of the wire handle. 
After the 2000 turns have been wound on, another piece 
of lamp cord should be soldered on, given a turn or two 
around the coil, and the end brought out near the start- 
ing end: 

Several turns of friction tape, or heavy paper, should ~ 
now be wrapped around the coil, and the secondary wind- 
ing of 100 turns of approximately No. 20 double cotton- 
covered wire put on. This should be layer wound on 
account of the size of the wire. After the secondary is 
in place, the coil should be taken from the form and well 
taped. Friction or muslin tape can be used or strips of 
cloth folded so that each turn covers the ragged edge of 
the preceding turn. 

The wire core is the last step. For this use ordinary 
soft iron ‘stovepipe wire, or in fact any soft iron wire. 
It should be cut in lengths a few feet long for convenient 
handling, and threaded through and around the coil, until 
the center is packed full. The sketch of the completed 
transformer shows the core in place. It will be noticed 
that the leads are all brought out of one side of the coil 
and that the core is not wound around this side. 


AN EXPERIMENT IN TABLE TOPS 
H. A. Hunter, Kelseyville, Calif. 

The use of battleship or hard linoleum for table and 
desk tops is not a new idea—but how many of you shop 
men ever tried using ordinary solid color floor linoleum 
for the same purpose? I have and have found it to be a 
decided success, easy to do, economical, durable and ex- 
ceedingly artistic and pleasing to the eye. 

In constructing four 8’x34” commercial tables this 
summer I made the tops of ordinary well-seasoned pine 
boards 12’x12”x114”, surfaced on four sides. I fitted the 
edges together carefully and of course made my tops 
perfectly level, fastening same down carefully with flat 
headed screws lightly countersunk. Then using non- 
waterproof linoleum paste I pasted on a layer of deaden- 
ing felt and rolled same thoroughly with a linoleum 
roller. By next day the edges of the felt were carefully 
trued up to the edges of the table by means of a rasp and 
sandpaper. Then I glued on the linoleum in the same 
manner, allowing a slight overlapping all around, and 
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carefully rolled out all bellies. The following day I trued 
the edges down to that of the table with a plane so my 
job looked like (Fig. 1). 

The work is now ready for the border. In my case I 
mitered some strips of fir which were 2 inches wide % 
inch thick. I glued these to the edges of the table and 
reinforced with finishing nails—leaving the same clamped 
until the glue was set. The work looked like this at this 
point. 
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FIG. 2. 


Finally I finished the border with plane, sandpaper, 
and putty, gave it the stain I desired, and gave the top 
two coats of Valspar varnish. 

The things to look out for are: 

1. Use thoroughly seasoned wood for the top. 

2. Roll out all bellies in the linoleum and felt. 

3. Both glue and nail or screw the border. 

4. Let the paste dry thoroughly and be careful not 
to loosen the edges in rasping off feet or planing the edge 
of the linoleum. 

5.. Use a good grade of linoleum—the blue-green 
solid color that looks about like hyloplate is excellent and 
restful to the eyes. 

6. Do not put any nails or metal through the top. 

7. Varnish the top to prevent ink being absorbed. 

ERRORS IN HAND WORK—II 
Chas. A. King, State Normal School, Plymouth, N. H. 
(See Page 26) 

This is the second of the series of photographs illus- 
trating common errors in the use of common woodwork- 
ing tools. The following key will explain the pictures: 

Use of the Chisel (Fig. 5) 

Errors in Position. (1) The right arm should be close 
to the right side of the body. (2) The back should be bent 
so that the shoulders will be over the work. 

Errors in the Use of the Tool. (1)The right hand 
should grasp the chisel with the thumb and forefinger at 
the top of the handle. (2) The back or beveled side of the 
chisel should not be used in trimming to a knife line. 

The Use of Edged Tools (Fig. 6) 

Error in position—work of the type indicated in the 
illustration should not be held in the left hand when a 
vise is available. 

Error in Tool Use. A piece of wood should never be 
held in one hand in such a manner that an edged tool will 
cut toward it. 

The Use of the Chisel (Fig. 7) 

Key—both the body position and the use of the tool 
in this illustration are essentially correcc. 

The Use of a Chisel in Mortising (Fig. 8) 

Types of Tools Used. (1) A mallet should be used 
on a wood handle instead of a hammer. (2) The head vise 
of a bench should be used for such work instead of the 
tail vise. 

Errors in the Use of Tools. (1) The end cuts of a 
mortise should be finished with the straight or face side 
of a chisel instead of the back or beveled side. (2) 
Usually the left hand grasps the chisel near the end to 
place it accurately and remains there while the cut is 
being made, especially upon small work. (3) The right 
hand should grasp the handle of the hammer or mallet 
near the end instead of close to the head. 


VOCATIONAL EDUCATION SOCIETY OF BOSTON 

An innovation in the matter of program marked the 
regular monthly luncheon meeting of the Vocational Edu- 
cation Society of Boston, which was held Saturday, 
November 14, at Cook’s Restaurant, Boyleston Street. At 
this meeting. the first under the presidency of Mr. Robert 
Baker, there were three speakers: instead of the cus- 
tomarv one, although the regular length of time was not 
exceeded. 

Dr. John W. Brewer of the Harvard School of Edu- 
cation spoke briefly upon the importance of cooperation 
in present-day life—an importance which not only extends 
over the civic, social and industrial fields, but welds them 
into one. Vocational educators in particular, he urged. 


should realize that their task is very imperfectly fulfilled 





A PRIZE CONTEST IN SHOP PROJECTS 


The INDUSTRIAL-ARTS MAGAZINE is interested to receive 
and publish a number of projects which (a) illustrate scientific prin- 
ciples of educational value, and which (b) can be utilized in the science 
classes in elementary and high schools. To stimulate interest, prizes 
for the best projects will be awarded as follows: 

1. The projects should illustrate some useful scientific or mechani- 
cal principles, or be of use in demonstrating such principles in the 
school laboratory or lecture room. They should be well within the 
ability of seventh, eighth, and ninth grade pupils to construct in the 
woodworking, electrical, sheet metal, or other shop. 

2. The drawings or tracings should be inked in and should not 
exceed 10” x15” in size. Blue prints cannot be considered. 

3. A description of the project, not exceeding 600 words in length, 
with the name and complete address of the author, should accompany 
the drawing. 

4. Drawings must reach the office of the INDUSTRIAL-ARTS 
MAGAZINE not later than March 1, 1926. Originals will = nes 
only if accompanied with stamps and a definite request for 

jury consisting of an Editor of the I DUSTRIAL_ARTS 
MAGAZINE and a com —_ instructor will pass on the projects so 
that the Samoan ° i¢ winners can be made in the May issue 
of the MAGAZIN 

6. For the os problem submitted a prize of $15.00 will be paid, 
and for each of the three projects next in merit a check for $5.00 Pwvill 
be sent. Projects acceptable for publication will be paid for at space 
rates. 





in merely teaching to their pupils self-expression in lines 
of skilled craftsmanship. The paramount phase of the 
vocational objective should be coordination of the indi- 
vidual with others as units in a common harmonious 
system. 

Professor Brewer illustrated his point with the state- 
ment that he had recently watched ninety workers per- 
forming a job so intricate and so delicate as to demand 
complete unity of effort, and such perfect synchronization 
that a difference of one-fifth of a second in any worker’s 
part would have a noticeably adverse effect upon the 
work. The illustration became less startling, but no less 
impressive, when he explained that the organization to 
which he referred was the Boston Symphony Orchestra. 

The perfect harmony of an orchestra, said Dr. Brewer, 
is after all not a very great exaggeration of the coopera- 
tion already essential in society and in industry, with the 
tendency strongly towards more rather than less. “Voca- 
tional life is already incorrigibly cooperative,” he de- 
clared. . 

Dr. Brewer mentioned a matter of timely interest to 
all Massachusetts citizens—the recent report of a com- 
mittee of the Massachusetts Superintendents’ Association 
upon the school age requirement. This report advocated, 
instead of an arbitrary change in the compulsory school 
age, a raising of the educational requirement to eighth 
grade graduation. It suggested however such a re-cast- 
ing of school facilities and programs as would permit the 
fulfillment of this requirement by minors of working age 
on a basis of half time in school and half time at work. 
A bill embodying these recommendations will undoubtedly 
be presented to the legislature in January and, if passed, 
will result in a drastic change in the Continuation School 
organization. 

Professor Herbert Blair of Boston University out- 
lined the plan approved by the Executive Committee of 
the School of Education for giving degree credits for 
skills acquired in industry. Many members of the 
Society are at present pursuing courses at Boston Uni- 
versity and other institutions. The Boston School Com- 
mittee, too, has recently made it possible for industrial 
teachers who possess degrees to attain the rating of High 
School Masters in the Boston school system. 

Mr. Blair outlined the data which guided the Com- 
mittee in its perfection of a plan. All technical institu- 
tions of collegiate grade give credit towards degrees for 
manual and mechanical subjects pursued as courses in 
their own curricula. Investigation showed that such 
courses, however, are not permitted to supply more than 
one year’s total credit towards a degree. A similar rule 
prevails in liberal arts colleges. A single subject— 
mathematics, for instance—can be the basis of not more 
than one-fourth of all the credits towards a degree. This 
plan is designed to prevent the possibility of a student’’s 
“majoring” so exclusively in any one branch of learning 
as to defeat the broad educational purpose of the institu- 
tion. 

The executive committee of the School of Education 
guided by these facts, voted to give a maximum credit of 
thirty semester hours for industrial skill and knowledge, 
however and wherever it may have been gained. This is 
merely accrediting a man for his possession of the subject- 
matter which he teaches; just as the School of Education 
would accredit a teacher of Latin for his knowledge of 
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that subject, whether it had been acquired in the college 
or through private study. These thirty points, however, 
constitute a maximum. Industrial abilities gained in 
technical institutions or normal schools of manual train- 
ing can not be added to actual trade experience to make 
a total of more than one year’s accreditable work. 

Certain other restrictions aid in insuring that the 
bachelor’s degree in education will not be cheapened under 
this liberal arrangement. Thirty of the total credits 
towards the baccalaureate degree must be gained in resi- 
dence at the college. This residence need not be continu- 
ous, however; and the requirement may be met through 
attendance at summer sessions. Certain subjects gen- 
erally agreed upon as prerequisites to a liberal degree, 
such as English and science, must be properly represented 
among the credits. The university authorities stand 
ready to work out individual programs to fit the needs of 
individual candidates. 

Professor Blair’s announcement elicited great interest 
among the members of the Society, and he was the target 
for many questions. 

Mr. Edward C. Emerson, associate director of manual 
arts of the Boston School Department, was the third 
speaker of the afternoon. Mr. Emerson spent last sum- 
mer in a motor tour of Great Britain, and gave a very 
interesting account of his experiences. 

The description of his itinerary sounded very familiar 
to New England ears, including as it did such places as 
Worcester, Shrewsbury, Gloucester, Melrose, Boston, and 
Cambridge. These British namesakes bear little other 
resemblance to our Massachusetts cities, however. His- 
toric and literary shrines seem to abound everywhere, 
said Mr. Emerson. Thatched cottages, framed of rough- 
hewn timbers, present quaintly curved lines which have 
no counterpart in American architecture. The narrow 
and winding streets of English towns, however, seem not 
quite so foreign to a Bostonian. 


Speaking of the churches and cathedrals which are 
so important a part of England’s heritage, Mr. Emerson 
dwelt upon the loving craftsmanship of the men who so 
painstakingly built them. He cited the Cathedral of Win- 
chester, whose main portion, with the hand labor which 
alone was available, was completed in a space of five 
years. He spoke of the wonderful stone carvings which 
were planned and executed by innumerable nameless men 
working for wages which meant a bare subsistence—but 
working for more than mere wages. Work which is even 
now being done in the restoration of some of these build- 
ings convinced Mr. Emerson that the spirit of craftsman- 
ship is not dead, and is not anachronistic in modern life. 
It is this spirit, he said. which teachers of manual and 
vocational suhjects should endeavor to cultivate and direct 
in their pupils—Frederick Ames Coates. 


THE SCHOOL CRAFTS CLUB INSTALLS NEW 
OFFICERS 


The officers for another year were installed at a 
meeting of the School Crafts Club held in Geneva Restau- 
rant, 143 West 44th St., New York City, on Saturday 
evening, November 21, 1925, as follows: 

President, Charles H. Kennington, Newark, N. J. 

Vice-President, Thomas Darling, New York a 

Treasurer, Russell F. Hemion, Paterson, N. 

Secretary, Arthur F. Hopper, 24 Randolph Toad, Plainfield, 


N.. Z 

Financial Secretary, Lloyd F. Stair, Madison, N. J. 

Program Committee, Julius LEisenstein, Thomas Lawson, 
Frank Baker, Samuel Tanenbaum, John Dockstader, Arthur T. 


Gardner. , 
Publicity Committee, Lloyd F. Stair, L. O. Asher, John F. 
Robert A. Campbell, 


Gettinger, John Honan, Albert Petterson. 

Membership Committee, David Petrie, 
H. L. Fletcher, R. W. Van Houten, Julius Singer. 

Entertainment Committee, John Mulholland, O. S. Kinsman, 
Otto Schantz, P. L. Schneider, G. W. Renneman. 

Speaking upon the subject “The Junior High School 
and the Industrial Arts Subjects,” Mr. Robert Brodie gave 
his hearers the reactions of an administrator to the de- 
velopment of industrial arts. Mr. Brodie is the principal 
of a large junior-senior high school in New York City. 
Industrial arts is a broad subject, with such factors as 
subject matter, methods, progress, and prognosis as to 
the future to consider. Mr. Brodie told of a young minis- 
ter, who after listening to a sermon by Henry Ward 
Beecher, asked Mr. Beecher how it was that he could orate 
interestingly for so long whereas he himself was at a loss 
for words. The great preacher said, “That is easy young 
man, simply tell them your experiences.” So Mr. Brodie 
concluded that his best approach to the subject would be 
through his experiences as a principal. 
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Schools under Mr. Brodie’s direction have passed 
through the stages of paper-cutting and drawing, sloyd, 
whittling, and finally manual training. On its introduction 
manual training had no standing, but was a special sub- 
ject with teachers untrained in pedagogy and with a nar- 
row type of work. However it later achieved a sounder 
footing by means of better trained instructors and diversi- 
fied courses of study. Mr. Brodie’ s school now has eleven 
shops for boys and six for girls. 

From the start the teaching force was a problem. 
The men were direct from the trades—earnest, thorough, 
and hardworking, but ignorant of teaching methods. 
Principals had a hard task making teachers of them for 
they lacked knowledge as to discipline, and group and 
class teaching. Some have left teaching, but many stuck 
it out. Those who looked upon teaching as a profession, 
and not merely another job, have stayed. At the present 
time the average of manual training teachers has shown 
progress in methods and discipline. 

Shop subjects must cover more than technical pro- 
cesses. In the subject of printing a great deal of infor- 


mation can be incorporated other than mere practice in 


CHAS. H. KENNINGTON, 
Newark, N. J. 


type-setting, etc. Arithmetic, language, geography, and 
history may be correlated. Mr. Brodie found that it was 
not efficacious for the teacher of arithmetic to teach the 
mathematics which applied to printing, because of a lack 
of interest and knowledge of printing. The same proved 
true in regard to the other correlations. According to 
another plan, the industrial-arts teacher was held respon- 
sible for the correlations and devoted a portion of the 
shop time to ‘hem. The results were good. The latter 
plan does two things which are desirable. It centralizes 
the responsibility and it elevates the shop man to a teacher 
of academic work, thus placing him on a par with other 
teachers. But he must learn the art of teaching; he must 
teach and not just talk. He must use questions and 
answers to stimulate thought on the part of pupils. Mr. 
Brodie has pushed his teachers, almost to the point of 
coercion, to show signs of growing. He urges them on 
to self improvement by means of reading, study, prepar- 
ing for examinations, taking and passing examinations, 
and taking new and higher positions. It is up to the 
industrial-arts teachers themselves to improve the stand- 
ing of their subject by advancing to positions which have 
weight and influence. The average principal does not 
have the right point of view in regard to this subject. 

In conclusion, if the industrial-arts work is to advance 
it will be through (1) Incorporation of correlated academic 
subject matter, and learning how to teach it; (2) Ad- 
vancement personally to positions of iaieeuns by men 
familiar with details of industrial-arts teaching. 

A representative from the Capitol Machine Co., Mr. 
Dunn, spoke upon the moving picture as an aid to in- 
struction in the school shop. Two years ago an experi- 
ment was conducted in the teaching of schists in connec- 
tion with geology. A woman teacher made a moving pic- 
ture to cover the subject matter. After a class had 
studied schists with this instruction, the class averaged 92 
upon examination. A _ professor took another class 
through the same subject matter, using regular methods 
and upon examination his class averaged only 76. This 
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is a great difference and goes to show how helpful this 
added visual instruction may become. Mr. Dunn believes 
that children learn more readily what they see in movies 
or through direct observation. Using a machine such as 
one often sees in store windows for advertising purposes, 
Mr. Dunn showed films illustrating the production of Red 
Wing shoes, and the making of General Electric conduit 
and cable. 

Mr. Frederick C. Arnold, retiring president of the 
School Crafts Club spoke upon “The Shop Teacher—His 
Job.” Mr. Arnold fortified some of the points brought out 
by Mr. Brodie and then went on to give his reactions as a 
teacher of industrial-arts. A successful teacher must 
know. the subject matter thoroughly. Children soon size 
up a man who is only slightly ahead of them in the sub- 
ject. Also it takes a great amount of patience to get in- 
formation over to the child. Mistakes must be promptly 
corrected and the teacher must see that this is done by 
the pupil. In presenting material to a class it is easy to 
ramble and wander. The subject matter should be thought 
over and outlined to avoid this. To keep up-to-date a 
teacher must study and read. 

The following men were received into membership: 

George C. Young, WoodRidge, N. J. 

K. W. Ebeling, Brooklyn, New York City. 

Michael P. Boerner, New York City. 

William M. Devonald, Newark, N. J 

Richard O. Harthman, Newark, N. J. 

Charles E. Benter, Newark, N. J. 
Neil Flanagan, Newark, N. J. 
Frank Henry, Newark, N. J. 
John Barry, Jersey City, N. J. 

Norman A. Crow, Paterson, N. J. 

Reports were heard from Mr. Thomas Darling, retir- 
ing secretary, and Mr. Russel F. Hemion, treasurer. Mr. 
Darling has estimated that for two years the dinner meet- 
ings average slightly higher in attendance than regular 
meetings, the average for the former being 66. About 
30 per cent of the membership are enjoying the benefits 
of attendance. The treasurer’s report shows that the 
finances of the School Crafts Club are in satisfactory 
shape. 

rn Frederick C. Arnold appointed a committee 
with Mr. Philip M. Wagner as chairman to draw up reso- 
lutions to be spread on the minutes in honor of Hugo B. 
Froehlich, late director of industrial-arts, Newark, N. J. 
Mr. Froehlich was an ex-president of the School Crafts 
Club.—Lloyd F. Stair. 


NOW, ARE THERE ANY QUESTIONS? 
Battery Charging Outfit 

Q. 562. I desire to build a battery charging outfit 
for use in connection with a 110 volt, 1,500 watt, Kohler 
lighting plant, D. C. current.—D. B. 

A: Battery charging outfits using Tungar bulbs or 
other forms of rectifiers will not work on direct current. 
They will operate on alternating current only. The usual 
method of charging automobile or radio batteries on a 
110-volt, direct current system is by means of a lamp 
bank connected as shown in the sketch. 

When charging from a plant that may stop while the 
attendant is absent, a cutout should be used to prevent 
the battery from discharging back into the system, should 
the line voltage fail. A second-hand cutout from an auto- 
mobile will serve very well, using only the current coii 
and reclosing each time by hand. The voltage coil in 
these cutouts is designed for only six to twelve volts and 
will quickly burn out if connected across 110 velts. An 
ammeter is desirable, but not absolutely necessary. An 
old automobile ammeter will do here also. 

No. 14, rubber covered wire should be used. The 
switch is two-pole, with slate or porcelain base, fused not 
to exceed ten amperes. The lamp sockets are porcelain 
receptacles, catalog number 50715, or similar, spaced three 
inches apart. Mount the switch, lamps, ammeter, and 
cutout on an asbestos covered board and do not enclose 
the lamps for they throw off much heat. Flexible wires 
with regular battery clips on the ends are better than 
solid wires to lead from the charging outfit to the battery. 
The use of a hydrometer to determine the condition of 
the battery is advisable with this, as with all other 
methods of charging. 

If 100-watt lamps are used, each lamp will let through 
about one ampere; 50-watt lamvs about one-half ampere 
each. Carbon lamps are usually used for this purpose 
when they can he obtained. since they are cheaper than 
Mazda lamps.- The usual charging rate is five to eight 


amperes. Any number of 
six-volt batteries up to 10 
may be charged on 110 
volts as easily and cheaply 
as one, but in this case 
y more lamps will be needed 
to let enough current 
through and an ammeter 
is quite necessary to tell 
how much current is flow- 
ing. One ampere per 100- 
watt lamp, as above spec- 
ified, will be obtained only 
when one battery is being 
charged. The lamps may 
be connected in either side 
of the line. 

The leads to the bat- 
tery should be tested for 
polarity. To do this, screw in one or more lamps, then dip 
the ends of the leads into weak salt water in a glass or 
porcelain dish. The lamps will light and both wires will 
throw off gas bubbles, but the negative will throw off more 
than the positive. Permanently mark the leads positive and 
negative, and when charging, connect the negative wire to 
the negative battery post. Also the positive wire to the 
positive post. Make no mistake here for a reversal will 
ruin the battery. If more than one battery is charged at 
once, the positive of one to the negative of the next should 
be connected, then the positive end of the string of bat- 
teries is connected to the positive line wire and the nega- 
tive end to the negative wire, as before.—E. W. Jones. 
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Silver Gray Stain 

548. Q: Will you please tell me how I can make 
a silver gray stain on oak? The sample which I desire 
to imitate is very light.—F. S. 

A: Practically all grays of this type, as per sample, 
are produced through the use of solutions of iron salts on 
a tannic acid base. With this method, a solution of one- 
half ounce of tannic acid and one-half ounce pyrogallic 
acid is made by adding these materials to a gallon of 
warm water in a clean jug or glass, since these acids may 
not come in contact with iron or tin without forming ink. 
The carefully sanded cabinet work may be sponged with 
this solution and allowed to dry. Great care must be 
taken to avoid touching the freshly acid-treated surfaces 
or ink spots will immediately form. Place the hands on 
the work in such a manner that these spots will not show 
as the under parts of the table top and the seats of chairs. 
Allow to dry over night and sand very smooth with worn- 
out 00 paper. 

Make up an iron solution by adding one-half ounce 
of copperas (ferrous sulphate) to one gallon of warm 
water. Apply this to a panel which has been treated 
with tannic acid and allowed to stand over night, after 
which apply a very thin coat of white shellac and alcohol. 
Sand with a split 6-0 paper when hard and dry. Make 
up a white filler, using two pounds of silex, one-half 
pound of zinc white in oil, and one pound of white wax 
or floor wax. A couple of tablespoons of this material 
well mixed should be enclosed in a double thickness of 
cheesecloth and rubbed evenly over the shellaced panel. 
Allow to dry fifteen minutes and then polish with either 
a shoe brush, woolen pad, or a piece of body Brussels 
carpet until the desired surface is obtained. It is only 
possible to judge the shade in this manner, and if too 
dark, the iron solution should be reduced with a measured 
quantity of water, and if too light, a proportionate amount 
ef copperas should be used to strengthen the solution. 
The shade of color desired can only be arrived at after 
careful exverimentation, during which all corrections to 
the formula should be carefully noted. It is, my experi- 
ence that this tyne of gray is not desirable in that it is 
too blue and cold. It is considerably affected by the 
amount of white filler left over the shellac coat, since the 
more that is removed from the surface, the deeper the 
shade will be. The opposite side of the sample, obtained 
by using a light brown water stain, covered with dilute 
orange shellac, sanded glass smooth and filled with the 
white wax composition previously mentioned, is far more 
pleasing, more readily lends itself to other pieces of 
furniture, and in the end, is more livable, since one does 
not tire of it because of the warmth of its highlights.— 
R. G. Waring. 
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The Massachusetts Institute of Technology uses The 


MONARCH 


Helical Geared 
Ball Bearing 


LATHE 


as a part of their Metal Working Equipment. 


The prestige of this Institute— 
the corner-stone of Massachu- 
setts’ enviable system of voca- 
tional education — attracts stu- 
dents from the four corners of 
the civilized world. 

In choosing the equipment for 
these students, the directors of 
the Institute must base their 
choice upon equipment that will 
give students the greatest pos- 
sible amount of experience. 
Weare proud of the selection of 
the MONARCH Engine Lathe 
as a part of the Institution’s 
metal working equipment — 
proud that it has been selected 


THE MONARCH MACHINE TOOL COMPANY, 


solely upon its merit, after care- 
ful consideration, as the type of 
equipment necessary for the high 
degree of training which Mas- 
sachusetts “Tech” gives to its 
students—a training which has 
been so creditably reflected on 
the Institution by its graduates. 


We shall be glad to plan your 
vocational metal working shop. 
Give us a statement of your re- 
quirements and let our Free En- 
gineering Advisory Service plan 
your shop, giving you an accu- 
rate estimate of the entire equip- 
ment cost. This service is gladly 
rendered without charge. 


404 OAK STREET, 
SIDNEY, OHIO. 
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Good Schools 
Deserve 
“Yankee” Tools 


An awkward job made 
easy by a “Yankee” 
Ratchet Tap Wrench. 


Awkward jobs are found everywhere—around 
school shops the same as any place else. 

No tapping job is impossible with this ingenious 
tool. Wherever vou can drill a hole, the “Yan- 
kee” Tap Wrench will follow through with a 
clean threading job. 

In tight corners, or close up to other parts, in 
narrow brackets, the “Yankee” Ratchet enables 
you to tap with perfect ease. 

Right-hand Ratchet, Left-hand Ratchet, and 
Rigid adjustments, changed by touch on ratchet 
shifter. Same ratchet mechanism as used in other 
“Yankee” Tools. 

Cross-bar can be held central or used at 
end (as shown in illustration). Knurled 
turn at top starts or backs out taps. 

No. 250—Length 3% in. Chuck diam., 

34 in. Holds up to ¥& in. taps. 

No. 251—Length 5 in. 
Holds up to rY% in. 
No. 1251—Length 13 in. 
ing long Otherwise s 

Some Other 
Plain Screw-drivers 
Ratchet Screw-drivers 


either 
finger 


Chuck diam. 
7% in. 
For jobs need- 
No. 251. 
“Yankee” Tools 
Ratchet Bit Braces 
Automatic Push Drills 
Automatic Feed Bench Drills 
Vises, Removable Base 


Tool Book Free—Tells 
all about the famous “ 
kee” Tools. 
copy today. 


reach ame as 


Yan- 
Write for your 


Dealers Everywhere Sell “Yankee” Tools 


““Yankee”’ on the tool you buy means the 
utmost in quality, efficiency and durability 


NORTH BROS. MFG. CO., Philadelphia, U. S. A. 


“YANKEE TOOLS 


Qnake Beller INechanics 


NEWS AND NOTES 


Add New Courses. At Bellevue, O., mechanical 
drawing and automobile mechanics have been added to 
the work offered in the woodwork department. In the 
home economics department, costume design has been 
added to the course in sewing. 

Industrial Arts Association of Pittsburgh Meets. 
The Industrial Arts Association of Pittsburgh and vicinity 
reorganized at its fall meeting held October 24th at the 
Schenley high school, Pittsburgh. The association is 
made up of most of the industrial teachers of Pittsburgh 
and vicinity, and numbers among its members about 
eighteen teachers of printing, as well as teachers in other 
lines of vocational education work. At the meetings, 
questions relating to the daily work are taken up and dis- 
cussed. It is organized to help the men become better 
teachers, and its meetings afford an opportunity for the 
members to learn to know one another and to have a social 
time. 

At the recent meeting, addresses were made by 
Messrs. Rossier and Zeil relative to part-time education 
in the Ralston Industrial School, the plan being to allow 
the boy to spend two weeks in industry and two weeks in 
school alternately. Mr. C. E. Carter was elected presi- 
dent; Mr. Brown vice-president, and E. G. Wolfe, secre- 
tary-treasurer. 

Announce Poster Contest. The Eastern Art Asso- 
ciation has announced its annual poster contest for 1926. 
The object is to obtain a poster to emphasize the Associa- 
tion’s convention, and to be representative of an arts 
association whose membership comprises those interested 
in the fine and industrial arts, home economics, and voca- 
tional subjects. All students working under the direction 
of a member of the Association are eligible to take part 
in the contest. All drawings submitted by contestants 
must be in the possession of the secretary, Mr. F. E. 
Mathewson, on or before January 15, 1926. 

North Dakota Association Holds Meeting. The 
Manual Training Section of the North Dakota Educa- 
tional Association held its annual meeting at Minot. The 
sessions were given over to addresses and discussions 
relative to a course of study for the state. Mr. J. E. 
Bjorlie, state high school inspector, talked on the need of 
a revised course of study, and Mr. Lindeman, director of 
mechanic arts of the State Normal and Industrial School, 
spoke on the new aims of manual training and emphasized 
the fact that the state course of study needed revision. 
This was followed by a paper on “Home Mechanics,” by 
Mr. F. L. Bouda, of the Minot public schools. A committee 
was appointed consisting of Chairman Carl V. Lindeman, 
director of mechanic arts, state normal and industrial 
school, Ellendale; Mr. D. C. Blide, director of manual arts 
of the State Teachers’ College, Minot, and Mr. F. L. 
Bouda, of the Minot public schools. The committee with 
the consent of Supt. White, chairman of the state curricu- 
lum committee, will rewrite the course of study in manual 
| arts for the state. It is planned to hold the 1926 meeting 
at Fargo. 

Officers elected for the ensuing year are: President, 

Carl V. Lindeman, State Normal and Industrial School, 
Ellendale; Vice-President, Mr. F. L. Bouda, Minot City; 
Secretary, Mr. O. J. Lilley, Westhope. 
Minima Objectives and Attainments in Art Instruc- 
| tion. A plan for minima objectives and attainments in 
art instruction for grades and high schools in the state 
of Wisconsin has recently been submitted by a committee 
appointed by the fine arts section of the Wisconsin State 
Teachers’ Association. The outline is divided into (1) 
Representation, (2) Design, (3) Construction, and (4) 
Appreciation of the fine arts. 

The material goes into detail, taking up ‘consecu- 
tively objectives and attainments for representation, ob- 
jectives and attainments for design, objectives and 
attainments for construction, and objectives and attain- 
ments for appreciation of the arts. 

Manual Arts Conference. The Tulsa Meanel Arts 
Club, of Tulsa, Okla., held a manual arts conference at the 
Manual Arts Building, on Friday, October 30th, with Mr. 
C. O. Holley, of Sapulpa, acting as chairman. At this 
meeting, Dr. W. T. Bawden, of Tulsa, discussed “The Use 
of Tests in Shopwork and Drawing”; Mr. F. W. Coppedge, 
of Okmulgee. talked on “The Cultural Value of Wood- 
work,” and Mr. O. B. Badger, of Oklahoma City, spoke on 
the subject, “Analysis of the Responsibilities and Oppor- 


tunities of the Manual Arts Teacher.” 
(Continued on Page 25a) 
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SOLAR-WALLACE 
JOB SHEETS- 
Actual Class Problems 


Wallace 16” Band Saw 

Wallace Universal Saw 

Wallace Plain Saw 

Wallace 6” Jointer 

Wallace 4” Planer 

Wallace 6” Lathe 

Wonder Spindle Sander 

Wonder Disc Sander 

Wallace Electric Glue Pot— 
Automatic Heat Control 





Instructors and students alike, in hundreds of 
schools, have found Wallace Woodworking Ma- 
chines ideally suited for practical training pur- 
poses as well as for the actual production of 
useful and efficient furniture, etc. 


If you are not now receiving these 
useful Job Sheets write us today and 
they will be mailed to you regularly as 
issued. They offer a genuine help in 
class routine. No. 5 sheets are now 
ready—a unique Decoy Duck for actual 
use in hunting or as an attractive toy. 


Wallace Machines are safe, accurate and effi- 
cient. Operate from any ordinary light socket. 
May easily be moved to any part 


of the room. Direct-motor-connect- J D W ll & C 
ed. No belts to slip and lose power. e * a ace O. 


Over (30000 Wallace Machines" 140 S. California Ave. CHICAGO, ILL. 


use today. 












































Why Do the Crack Machinists Advise the 
Apprentice to Start with Starrett Tools? 


You'll use the Starrett Tools you buy today for the rest of your life. 
Ten years seems like a reasonable length of service for a Precision 
Tool, yet any veteran machinist will show you Starrett Tools which 
he has used twice and three times ten years. It’s all in the way 
Starrett Tools are made. Parts are correctly proportioned. The 
finest steel the market affords goes into these lifetime tools. The 
workmanship is unequalled—a characteristic of a Starrett which is 
obvious when you examine the tool and is always evident in its 
lasting accuracy. 


Starrett Apprentice Sets (Nos. 900 and 901) give you the tools you 
need to start—and tools that you’ll ALWAYS need. Sold by first 
class hardware stores everywhere at a price you can afford to pay. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 


ATHOL, MASS. 


The Starrett Set for Apprentices and 
Students comprises the following Pre- 
cision Tools neatly cased in a sub- 
stantial and nicely finished wood tool 
box: 6 inch Combination Square No. 11 
complete, 6 inch Flexible Steel Rule in 
Pocket Case No. 320, Center Punch 
No. 117-B, Center Gage No. 390. 5 inch 
Divider with Spring Nut No. 77, 6 
inch Outside Caliper with Solid Nut 
No. 79, 6 inch Inside Caliper with 
Solid Nut No. 73. And the 
Starrett Book for Machinists’ 
Apprentices (Vol. 1), 184 
pages that show “how to 
do it.”? 




















Write for Starrett Catalog No. 23 “CE” describing 
the uses of 2200 Fine Precision Tools. Free. 


7550 (vam & 


Starrett Sets 
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dole 


The Hammer That Best 
Meets Training School Needs 


Maydole Carpenters’ and Machinists’ Ham- 
mers are the choice of leading industrial schools 
for the same reasons that most experienced car- 
penters and machinists use them—perfect bal- 
ance or “hang” and a resistance to wear that 
makes them by far the most economical in the 
long run. 

Ask your dealer to show you the Maydole or 
write us for Catalog 23 “H.” 


THE DAVID MAYDOLE HAMMER CO. 
Norwich New York 






































TEACH THEM ON VISES 
They Will Eventually Use 


Columbian Vises on the Instructor’s Bench 
give students an advantage when they leave 
school and take 
up their various 
trades. 

When they go 
to work, they 
find familiar 
tools to work 
with — almost 
everywhere. 
You can equip 
all departments 
of your school 
with Columbi- 
an Vises. There 
is a type and 
size for every 
purpose. 


Columbian Malleable Iron 
Machinists’ Vise. 


Literature gladly sent 
to instructors en re- 
quest. 


Columbian Manual Training 
Vises. 


The Columbian Hardware Company 
Cleveland, Ohio 


COIUMBIAN 


UNIVERSAL VISES 
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(Continued from Page 22a) 

A series of round-table meetings were held, with Mr. 
Shirley S. Orman, Mr. M. E. Franklin, Mr. Earl Bolles, 
Mr. J. H. Halderson, and Mr. V. A. Griffith in charge of 
the respective round tables. 

During the conference opportunity was given for an 
inspection of the shops and drafting rooms in the manual 
arts building and in the basement of the Central High 
School. Instructors were present to explain equipment 
and plans of work, and to answer questions of the visitors. 

The manual training department of the Hiawatha, 
Kansas, high school built two garages during the year for 
local citizens. The garages became so popular that a 
dozen orders followed which could not be filled. The 
garages are built on the school grounds and then erected 
where desired. During the coming year more will be 
built. 

Industrial Club Sponsors Assembly Program. The 
Industrial Club of the East Chicago, Indiana, high school 
sponsored the assembly program and gave an unusual 
entertainment, with Mr. Frankenhauser, machixe shop in- 
structor, in charge. The program was broadcasted to the 
assembly from a distant room in the high school, over a 
radio set made by the shop boys. The program was very 
interesting and was heard plainly in all parts of the audi- 
torium. 

Lake County, Indiana, Teachers’ Meeting. At the 
Lake County, Indiana, Teachers’ Association meeting on 
November 6th, Mr. Denman Kelley, the new state super- 
visor of industrial education, spoke to the industrial sec- 
tion on industrial education. A committee was appointed 
to organize the industrial teachers and to arrange for a 
banguet in the near future with Mr. Kelley as the principal 
speaker. 

Short Course in Kiln Drying of Lumber. The U. S. 
Forest Products Laboratory at Madison, Wis., has an- 
nounced a short course in kiln drying of lumber, to be 
given at the laboratory from January 18th to 29th, inclu- 
sive. 

Cooperative Part-Time Course. A cooperative part- 
time course was established at Bristol, Conn., this fall. 
Twenty-five boys have enrolled and there is a waiting list. 
During the first year, the boys will spend all of their 
time in school, while in the last three years, including 
the summer vacation, they will be employed in factories, 
alternating each week. 

Essex County Arts Association Meets. The Essex 
County Arts Association of New Jersey held its regular 
meeting November 18th, at the Girls’ Vocational School, 
Newark, N. J. 

Funds Allotted for Vocational Guidance. Funds 
amounting to $15,000 have been included in the 1926 
school budget of New York City for vocational guidance. 

Erect New Building. A new building housing the 
manual training department, has been erected for the high 
school at Duncan, Okla. Forty-five students have enrolled 
for the work. 

New Vocational Classes Established. Evening voca- 
tional classes in carpentry and electricity were held for 
the first time in November, at Joplin, Mo. Electricity 
and mathematics will be taught, while blueprint work, 
mathematics, and elementary architectural drawing will 
be offered in connection with carpentry. 

Industrial Arts Section of West Virginia Meets. The 
industrial arts teachers of West Virginia held a meeting 
on November 6th in connection with the State Educational 
Association. Mr. J. R. Mulholland of Charleston, chair- 
man, presided at the meeting, and Mr. J. C. Wright of 
Washington, D. C., was the principal speaker. 

Other important speakers on the program were E. E. 
Meyers, head of the Marshall college art department who 
addressed the meeting on “Art and Design in Manual 
Training,” and Professor Edward S. Maclin, of West Vir- 
ginia university, who spoke on “Curriculum Making in 
Manual Art.” 

Open discussions were held on “The Educational Need 
in Industry,” led by D. B. Finch, of the New River State 
Normal school; “Woodwork in the City Schools,” led by 
E. R. Borchardt, Charleston; “Sheet Metal Work in the 
City Schools,” led by C. J. Gould, of Huntington; ‘““Mechan- 
ical Drawing,” led by J. H. Thorp, of Charleston; and 
“Cabinet Making and Productive Work,” led by H. A. 
Lightner, of Huntington: Shop demonstrations were 
given by W. A. Childs, of Huntington. 

The Lathrop trade school at Kansas City made 2,500 
stools to be used in the schools. Its printing shop did 


“The most intense- 
ly practical textbook 
on twist drills and 
drilling that I have 
ever read,” writes 
one enthusiastic vo- 
cational school di- 
rector. 


Points on 


Grinding Drills 


Chapter II of the “Handbook for Drillers” 
deals with the tremendously important job 
of grinding a proper point on the business 
end of a twist drill. 

Pointing a drill sounds easy, whereas, in 
reality, it is a delicate piece of work requir- 
ing the utmost knowledge and skill. Stu- 
dents of machine shop practice find this 
chapter invaluable to them in their work. 

More than a quarter of a million copies of 
this beoklet have been used as textbooks 
by vocational and technical schools and col- 
leges, located all the way from Alaska to. 
India. 


Copies of the “Handbook for Drillers” will be sent 
in any reasonable quantities to supervisors and 
instructors of industrial and vocational education for 
use as text-books by students in machine shop 
practice. (No charge is made for these booklets.) 
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Your Art 


Service Bureau 


NDUSTRIAL Arts educa- 

tion is progressing with 
astonishing significance. It has 
found its true place throughout 


the schools. 


Our Art Service Bureau, well 
along in its third year of educa- 
tional work, is answering the 
growing drive of art education. 


Letters from everywhere ask 
what to teach and how to teach 
it. Color, design, drawing, 
crafts and appreciation are in- 
cluded in the content. The 
scope of service ranges from the 
kindergarten through the uni- 
versity. 

Write to us, if you are in 
need of assistance in your work. 


Our Art Service Bureau is 


YOUR Art Service Bureau 


Send for the new Winter 
Outline for the first eight 
grades. 


habe Fo ht Ko be 
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$12,000 worth of work for the board of education. The 
students also built 650 tables for use in the schools, in 
addition to making a large number of filing cabinets, doors 
and window frames. 

Open Classes for Plumbers’ Apprentices. Classes for 
70 plumbers’ apprentices opened as part of the evening 
school conducted by the Essex County vocational board 
at Newark, N. J. : 

Will Extend Vocational Courses. With the comple- 
tion of the new vocational building at Oshkosh, Wis., the 
school curriculum will be enlarged to include courses in 
the building trades such as plumbing, steamfitting, 
plastering, bricklaying and sheet metal. There will be 
courses for boys interested in farm work and a complete 
= in laundering, dyeing and shrinking of goods for 
girls. 

Vocational Activities in Kansas. Foreman training 
has been started in Arkansas City with an enrollment of 
twenty students. The group meets on Thursday evenings 
and is directed by Lawrence Parker. Another group has 
been formed by E. Q. Brothers. 

Superintendent J. B. Heffelfinger at Newton reports 
vocational classes numbering 101 students. Mr. Stauffer 
will lead a class in cost reading. 

Three vocational evening classes are to be established 
at Coffeyville. E. R. Bohnert will have charge of the 
auto mechanics work. 

Superintendent Glen A. Delay has organized some 
evening classes, among them one on trade mathematics. 
All classes are attended by employes of local industries. 

Chanute claims credit of being the first in Kansas to 
start the vocational evening classes. J. V. Hamilton is 
in charge. 

Superintendent R. G. Jones of the Cleveland, Ohio, 
schools has been authorized by the board of education to 
organize apprentice classes for automobile mechanics. 
This action was prompted by the local automobile inter- 
ests. 

Install New Job Press. A new 12”x18” Craftsman job 
press has been added to the equipment of the John A. John- 
son high school in St. Paul, Minn. This school shop now 
has two jobbers of this size and a small cylinder. The 
plant has also recently been moved from a basement room 
to the ground floor. About fifty boys are enrolled in the 
printing classes, some of them specializing with the expec- 
tation of entering the trade after leaving school. Mr. John 
M. Guise is principal and L. F. Knowles printing instruc- 
tor. 

New Apprenticeship Plan. The school board of Pitts- 
burgh, Pa., has announced the adoption of plans whereby 
employers of the district will cooperate with the Alle- 
gheny Vocational and Ralston industrial schools in offer- 
ing en training to apprentices employed in actual 
work. 

Course in Automobile Mechanics. A course in auto- 
mobile mechanics is being offered for the first time this 
year in the high school at Fort Madison, Ia. The course 
covers both the theoretical and practical phases of the 
subject and reimbursement will be given by the state 
board of vocational education. 

Open Part-time School. Beginning with the fall term, 
a part-time school was opened at Spokane, Wash. In the 
school, it is planned to emphasize home making and com- 
mercial courses for girls and manual training for boys. 
Academic subjects will be offered as a part of the work. 

Offer Shop Courses. Courses in wood-working and 
machine shop practice will be offered this year at the 
Nottingham and Roosevelt junior high schools, Syracuse, 
N. Y. New equipment in the way of circle saw, jointers 
and mortising machines have been provided. 

Practical Vocational Work. Sales of cake and pastry, 
commercial catering and the making of a bride’s trousseau 
were examples of practical vocational work carried out 
by students in the technical high school at Buffalo, N. Y. 
The class in trade dressmaking during the year turned out 
200 gowns, blouses and skirts for customers. 

Vocational Aid for Pupils. The board of superintend- 
ents of New York City has approved a plan for three 
vocational counsellors to be employed in six junior high 
schools, and two additional ones to be employed in con- 
tinuation schools, at compensation at the rate of $1,900 


BINNEY & SMITH Co. 


41 East 42™ Street New York, N.Y. 


a year for each counsellor. The recommendation was made 
after careful consideration of the general plan and per- 
sonal knowledge of the work done by a committee on voca- 
tional service for juniors in a five-year demonstration of 
the work. 
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To the great army of Art Instructors, who are giving their best 
efforts to the advancement of elementary training, we extend 
our New Year's Greetings and the right hand of fellowship. 


NOT least among the compensa- 
tions of this organization is the 
knowledge that we are working 
with the makers of the nation. It 
is impossible to, overestimate the 
importance of foundation building 
in modern education, and all 
honor should be accorded to the 
conscientious instructors who are 
molding the immature minds. 


SO extensive are the ramifications 
of this company, that we touch the 
educational process at every turn; 
but it is in the school arts field that 
we concentrate our greatest efforts. 
As a result, there are few elemen- 
tary schools which are not regular 
users of our products. 


ALTHOUGH it is necessary that 


most school supplies should be 
very moderately priced, none of 
the Milton Bradley Co. items are 
slighted in workmanship or the 
materials entering into the con- 
struction. They are always serv- 
iceable and perfectly adapted to 
the purpose for which they were 
created. 


WE desire to count every Art 
Instructor as a friend and fellow- 
worker. Suggestions or criticisms 
are always welcomed from those 
on the “firing line.” If you think 
it possible to improve any item of 
the Bradley Line, write and tell 
us how it may be done. We main- 
tain our prestige in this field by 
constantly progressing. 


MILTON BRADLEY COMPANY 
SPRINGFIELD, Mass. 


Boston New York 
Cuicaco: Thomas Charles Co., Agents 


PHILADELPHIA 


ATLANTA San Francisco 
Kansas Crry: Hoover Bros., Agents 
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Overlook This 


and you overlook one of the best courses 
for Manual Training Workshops 


A large number of the foremost schools in the 
country (public and private) have come to realize 
this fact and are teaching Sheet Metal Working 
in their Manual Training Department. They real- 
ize sheet metal is rapidly taking the place of wood 
in most every industry and mechanics knowing 


PEXTO GUIDE No. 254 this trade are in great demand. 
F r ee for the Asking— The work is healthful, the hours short, and pay 


ranks high among the best paid trades. 


S HEET METAL WORK— The initial equipment required costs far less than 


as an Industry—its Value as : any other equipment you could install considering 
the results obtained. The supplies necessary to 





a timely Industrial Vocation 
‘ carry on the course cost very little. 

for School Shops — the Projects ' 

ri We will be glad to furnish an estimate on suffi- 
— Aims of the Course — Sheet cient machines and tools to cover your needs upon 
Metal Working Machinery om receipt of number of pupils to be taught. 
Application, and other things you At least send for literature on the subject. 
would like to know are fully 


covered. BERGER BROS. CO. 
THE PECK, STOW & WILCOX CO. “EVERYTHING FOR THE TRADE” 


229-231-233-235-237 Arch Street, 


Southington, Conn., U.S. A. PHILADELPHIA. 


























Marshalltown 
THROATLESS SHEARS 


GAS 
FURNACES 








| No. 118 Combination 
Bench Furnace. 

Do All Your Jobnnen Porngese 

° produce more hea 
Soldering a, ~ ee gas, 

© ue to e Johnson 

Heat-Treating Patented Direct Jet 
Metal-Melting a. 
Without the 
Use of 


a Blower! 














Marshalltown Throatless 
Shears will take sheets and 
plates of unlimited width 
Let us 1 and cut curves of small ra- 
our comp f = 4\ dius in any direction. 
ae P . 7 Made in — = — 
Direct capacity up to and including 
eens; ¥,-in. boiler plate. 
e have a size and style to 
suit your work. 
Write today for our catalog and 
prices. Dept. FS. 


Marshalltown Manufacturing Co. 


Pacific Coast Representative 
C. B. Babcock Co. San Franeisco, Calif. er 
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MANUAL TRAINING TEACHERS 
WILL FIND OUR 350 PAGE CATALOG MOST 


helpful in selecting Tools, Materials and Supplies generally 
used in vocational work. This book is sent. gratis upon 
written request naming your school and position. 


Wood Cutting Saw Blade 


Metal Cutting Saw Blade 


LUSSKY, WHITE & COOLIDGE, INC. 


School Equipment of Tools, Materials and Supplies 
67 West Lake Street, Chicago, III. 
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Plain Head 
Nail 











PERSONAL NEWS 
. Haynes, formerly educational director of the 
United’ fon of America, has been i. loyed by the Ameri- 
can Ty ‘ounders Co., of Jersey City, N. J., as director of edu- 
catio: Mr. Haynes will devote his time to research 
activities, applied to instruction in pases. in the interest of 
the printing ag wid and the schools and institutions. 
Mr. Wm Baker, formerly located at Sioux Cit is now 
in charge of pubientions and printing in the Waelages Town- 
ship Secondary Schools at Waukegan, Ill. 


MERRITT W. HAYNES, 
Chicago, Ill. 


Kimbrel has been appointed painting parative in the 

David’ Ranken School of Mechanical pve St. 0 succeed 

the late Mr. Lehman. Mr. Kimbrel is a A, a, “at the school 
and a formerly an interior re 

pointed ,  -_—/, 


Marie Corrigan oP 
drawing supervisor for the ienptic @ ., mot aunton, Mass. 
Harold N. Young of St. Johnsbury, Vt., has been ap- 


pointed as we a instructor at Holyoke, Mass, 
Sharkey, principal of the vocational school at 
Dayton, 1x has been Sppointe vocational director of the free 


night sc 

Mr. % ’. Troge has been sopctated pene of the industrial 
department at the Memorial Junior Hi School, San Diego, 

if. Mr. Troge is well a for is work, having 
supervisor of industrial arts at Aberdeen, South Dakora, for 
several years. 

Alfred Sorenson, for a number of years mg in 
commercial work and coordinator in the Berkeley 
time school, has accepted a position in the Galvecuity’ Bigh 
School, as head of the vpomamersial department. 

of Arizuna, has been named as the new 
director of vocational education ‘and principal of the part-time 
school, at Berkeley, Calif. Mr. Mann succeeds George B. Edwards, 
—— death eM recently announced. 

. Julian A. McPhee of Gilroy, Calif., has entered ed his 
duties” “as assistant to State Supervisor Richard J. Wer in 
the department of agriculture. r. McPhee will visit the echoes 
having agricultural Lage ae and will assist 7 = various 
conferences wan 6 are held in many parts of yh. ate. 

Mr. Howard Campion, for the last two years assistant 
supervisor of , for trade and industrial teachers at the 
Southern branch of the University of California, has been made 
principal of the Frank Wiggins Trade School, at Los Angeles. 

Mr. E. E. Weaver has become principal of the -Kansas Voca- 
tional School, succeeding G. R. Bridgeforth. Mr. Burke, 
formerly carpentry instructor, is now director of the vocational 
work. The school is offering vocational work in the subjects 
of —_ mechanics, tailoring, and carpentry. 

Mr. J. B. Yingling, director of vocational education for the 
public schools of Wichita, Kans., recently completed work for a 
master’s degree at Harvard Universit + A part of the work 
consisted of making surveys of industrial plants in Boston. 

Mr. McGinnis, director of industrial education at Coffey- 
ville, Kans., has completed the program for evening classes dur- 
ing ‘the winter months. 

J. L. Walker, instructor of shop mathematics at Coffey- 
ville, Kans., during the past winter, has completed work for his 
degree in vocational education. 

Mrs. Lucille Rust has taken up her duties as teacher-trainer 

in vocational home making at the Kansas Agricultural College, 
——, ss Miss Maude Williamson. 
M. Brook of the Central High School, aginncepelis, 
has can esos state supervisor of trades and industries of 
Iowa, succeeding Mr. Harvey L. Freeland, who has gone into 
normal school work. 

George E. Hutcherson has been appointed supervisor of indus- 
trial arts education for the New York State Department of Educa- 
tion, succeeding Leon L. Winslow, who resigned in September, 
1924. He will have supervision of the non-vocational industrial 
courses in the grades and high schools of the state. Mr. Hutcher- 
son was graduated from Teachers College, Columbia University, 
and bas had supervision of the practice teaching of students in 
training in the industrial teacher-training department of the 
Oswego Normal School. He taught industrial Myubjects for six 
years before entering Teachers College. 
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[SON BRAND GLUE 








134-136 Tenth Street 





100% Adhesiveness 


HENRY WILHELM COMPANY, INC. 


PITTSBURGH, PA. 





A superior adhesive manufac- 
tured by the same process as 
Pure Food Gelatine, under ideal 
climatic conditions. This proc- 
ess, and the careful selection of 
raw material, yields a glue of 
100% adhesive matter. 


The most vital consideration in 
buying glue is its keeping prop- 
erties. The BISON BRAND 
being 100% pure, its keeping 
properties are guaranteed. 


The unusual adhesive strength 
and penetrating qualities make 
it an ideal glue for all require- 
ments of the woodworking in- 
dustry and school shops. 


Uniformity is guaranteed. 


Liberal working sample sub- 
mitted upon request, in 
Sheet, Flake or Ground form. 

















NEW BOOKS 
Construction Drawing 

By Joseph Brahdy and Samuel Landsman. Cloth, 133 
pages, illustrated. Price, $2.50. Published by D. Van 
Nostrand Co., New York City. 

This is a beginner’s text for high school students who 
major in architectural drawing preparatory to entering one 
of the building trades, or an architect’s office. It affords 
a very broad course for the young students to whom it is 
addressed and carries them along to a complete study of a 
six room house of hollow-tile construction. 

The student is introduced to the fundamentals of 
drawing as a language by four exceptionally well written 
chapters in which all the important fundamentals—ortho- 
graphic projection, the scale of drawings, sections and hid- 
den lines, lettering, conventions, etc.—are fully described 
and splendidly illustrated. The actual architectural draw- 
ing begins with construction drawings for a freight plat- 
form or a trolley platform and proceeds by easy stages to 
the drawing of a field office, a sun-porch, a bungalow, sev- 
eral garages, a five room colonial cottage, and finally a tile 
house. 

Principles of drawing and construction are developed 
simultaneously, are illustrated by the problems, and are 
thus introduced naturally when they are needed. The em- 
phasis at first is entirely on tools, technique, and drawing 
processes, but is rapidly shifted to construction and plan- 
ning as the student advances ‘beyond the first problem to 
the more important types of buildings. Ample teaching 
aids in the way of illustrations, related information, oral 
quizzes, and supplementary problems are included to vital- 
ize the course and to adapt it to the most rapid as well as 
slower students. Good design and good construction are 
emphasized. 

Here in the middle West several of the construction 
suggestions vary from common practice. Few builders 
would build a field office with quite such stout framing, 
and, except in districts where stone is exceptionally plenti- 
ful would a stone wall be used as a garage foundation. The 
authors have undoubtedly followed local practice. Alter- 
nate constructions could be introduced in the book with 
little trouble. 


Linoleum Block Printing . 

By Charles W. Smith. Boards, 64 pages, illustrated. 
Price, $3.00. Published by Charles W. Smith, 11 North 8th 
Street, Richmond, Va. 

This book is addressed to printers and craftsmen— 
artists who have some experience in printing. It takes up 
the processes, materials, and tools of cutting and printing 
linoleum blocks in a brief, general way rather than in an 
exact, complete and detailed textbook style. The author 
is a printer, an expert linoleum block cutter, and a good 
artist with excellent ability in composition andd design 
and a fine sense of color values. The present book is proof 
of his abilities in all three directions and the block prints 
with which he illustrates the work are as beautiful a little 
collection of work as we have seen. It would be most in- 
testing to have the book expanded to meet the needs of 
printing and art teachers for a text on linoleum block 
cutting. 

Instruction Manual for Sheet Metal Workers 

By R. W. Selvidge and E. W. Christy. Cloth, 167 
pages. Price, $1.20. Manual Arts Press, Peoria, IIl. 

This book is largely the result of the senior author’s 
service in the army training camps during the recent war. 
The sheet metal trade is broken up here into 38 unit opera- 
tions or processes and exact directions are given, in the 
form of instruction sheets, for performing the operations. 
No application to actual jobs is given—the book confines 
itself to processes only—and the instructor is expected to 
provide the necessary jobs and job sheets for applying the 
operations. 

Supplementary sections of the book contain informa- 
tion on materials, tools, and mathematics of the trade. A 
complete series of standard tables for sheet metal and 
heating trades closes the book. 

The book will appeal chiefly for its wide adaptability 
to unit courses for tradesmen, as well as for trade schools 
and continuation schools where courses and shop conditions 
vary in the extreme. 


A Comparison—English Composition and Printing Composi- 
tion. Some notes on teaching composition and type composition. 
Printed and issued by the Cass Technical High School Print Shop, 
Detroit, Mich. 
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PICTORIAL AND WRITTEN PROOF 


Of Value In 


ART-FIBRE FURNITURE WEAVING 


Voluntary 
Testimonials 


Bear Out Oft 


Repeated Claims Long before furniture weaving was attempt- 
i ed in classes generally I organized my first class. 

That Art-Fibre I found some difficulty in holding a class in bas- 
. . ketry; this was true because few people cared 
Furniture Weaving for more than a couple of baskets. In the tah 
. ture weaving class I found the opposite to be the 

Does Have a Definite case. The class was always over-crowded and at 


Place in the Manual one time we had 200 enrolled. 


Certainly Art-Fibre Cord has no equal for 
weaving and is most suitable for work in the 
lower grades. The boys in the lower grades lack 
the necessary muscular control to do effective tool 
work. If a piece of wood is planed too much it is 
spoiled and must be thrown away. If a piece of 
weaving is poorly done the Art-Fibre Stakes may 
be straightened, the weaving taken out and re- 
woven with no waste of material. There is also 
a development of the artistic faculties of the boy 
which is hard to obtain through wood working. 
I have used many hundreds of pounds of your 
product and will continue to use it so long as I am 
a teacher of furniture weaving. 





GRAND RAPIDS FIBRE CORD CO., 
Grand Rapids, Michigan. 


Gentlemen:— 


| 
} 
| 
| 
| 


Training Department 





Respectfully yours, - 


LLoyD F. HYATT, Instructor, 
Advanced Cabinet Making and 
Furniture Weaving, 


McKinley High School, 
Canton, Ohio. 








YOU AND YOUR STUDENTS 

WILL ENJOY AND PROFIT 

FROM ART-FIBRE WEAVING 
LET US HELP YOU GET STARTED 


Our complete material supply service and new text- 

ee a book on furniture weaving and finishing makes it easy 

Chae orf, sree of eect, Leceues Pole to start and maintain classes. We can supply all ma- 

ing Instructor. terials for weaving more than 100 furniture weaving 
Art-Fibre Weaving can be taught to all grades from the sixth projects. 


up. There are projects suitable for all ages commensurate 
with the pupil’s ability. The same supervision will suffice 


because the fundamental principles are the same and the same Let Us Tell You More About Art-Fibre Weaving. 
weaves are used, , Write for Folder “Aa” 


GRAND RAPIDS FIBRE [oRD [OMPANY 
Myrtle St. N. W. & P. M. Ry. 
GRAND RAPIDS, MICH. 
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Sharpen Edge Tools 
on a LUTHER TOOL GRINDER 


Ask for 
catalog 


and prices. 


The No. 51 
Best Maide 
is the 
Best Made 


Manual training instructors, skilled mechanics, 
carpenters and pattern makers have found that 
Luther Grinders are the safest and most practical 
tool grinders made—excellent design and work- 
enandlinats real quality product. 


Grinder illustrated is our No. 51 Best Maide, ball 
bearing, swivel type hand grinder, equipped with 
combination (medium and fine) grinding wheel, 
especially adapted for grinding edge tools. No. 
51 is equipped with 5x14%4x%e” DIMO GRIT grind- 
ing wheel and plain tool rest. 


A special chisel and plane bit holding attachment 
can be furnished—insures uniform, accurate 
hollow ground bevel always. 


LUTHER GRINDER MFG. CO., 


285 SO. WATER STREET, 
MILWAUKEE, WISCONSIN. 








MAKING IT EASY TO BUILD THINGS 


Send for Boice’s new 64 page booklet containing 60 illustrations. 
It describes the interesting line of Boice-Crane Bench Machines, 
—Circular Saws, Lathes, Jig Saws, Mortisers, Drills, and Joint- 
ers, and the various attachments for each. 

The 14” Boice-Crane Bench Band Saw pictured above is accurate 
and sturdy. Cuts fancy curves, or rips rapidly. Makes it easy 
to build things. Table Tilts 45 degrees. Has Ball-Bearing 
Roller Guide. Takes blades yy to 4% inches wide. Sold with or 
without motor, and guards. 


64 page booklet sent entirely free, upon request. 


W.B.& J. E. BOICE, Dept. 1.A.1-B, Toledo, O. 

















> 


for Better Grinding Instructions 


Instructor and student accomplish more when most 
practical tools are used. Sterling grinding machines 
and Sterling wheels are the result of more than 
three-quarters of a century of grinding experience. 


And, too, when the student leaves school and enters 
industry, he will more than likely find Sterling 
machines and wheels in use and his practical work 
will be all the more familiar to him. 


THE: CLEVELAND STONE COMPANY 
Artificial Abrasive Division 
CLEVELAND, OHIO 
Grinding Wheel Factory—Tiffin, Ohio 


NEW YORK BRANCHES CHICAGO 
283 Front Street 


Grindstones Only 23 S. Jefferson Street 














Training For Tomorrow 
Requires Today’s Best 
J \ 


For manual training or vocation 
training, the Niagara Machine & 
Tool Works of Buffalo specializes 
in the very latest sheet metal 
working machines and tools. 





Sheet Metal Working Courses re- 
quire a very small appropriation. 
Let us send you Circular No. 103 
—showing plans, etc. No charge 
to you. 


The opportunity is requested to 


quote you on your specifications. 
Put our name on your list. 


’ 8 
NIAGARA MACHINE & TOOL WORKS 


Established 1879 
637-697 Northland Ave., Buffalo, N. Y., U. S. A. 


NIAGARA 
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—MORGAN oontmcus scxew VISE— 


Now giving permanent satisfaction in School Shops everywhere. 
. ta.these vises a prominent Vocational Director has said, 


if 


Referring 


“This vise is like a bulldog—it never lets go.” 


Replace your old style equipment with these vises and eliminate the ex- 


pense and annoyance of repairs. 


‘ Note the simplicity of con- 
struction. 


Built to withstand the sever- 
est use and abuse. 


The EXTRA HEAVY STEEL 
SCREW accurately fitted to the 
SOLID BRONZE NUT (with its 
long bearing surface) insures smooth 
and rapid operation and reduces 
wear to a minimum. 


Write for prices and our 
unqualified guarantee. 





No. 10A can be furnished with 12” opening. 


——MORGAN VISE COQO., 


THIS IS THE VISE! 


SPECIFICATIONS 
Width Jaw Opening 
7 ”” 84 ” 
10” i 


Depth Jaw 
a” 
a” 





558 Washington 
Boulevard, 


CHICAGO— 





TRADE PUBLICATIONS 


Issue Annual Catalog of Manual Training Supplies. 
The Thurston Manual Training Supply Co. of Anoka, 
Minn., has issued its eleventh annual catalog of hard-to- 
get materials for the year 1925-1926. The catalog offers 
a most complete line of supplies for schools and manual 
training instructors, including materials for upholstery 
work, leather, mirror, lamp shades, picture mouldings, 
decalcomania transfers, cedar chest trimmings and hard- 
ware, tea wagon wheels, table tops, chair cane, birch 
dowels, wood finishing supplies, glues, cabinet hardware, 
extension table slides, and phonograph hardware. All 
materials and supplies are illustrated and described and 
carefully priced. A copy of the catalog will be sent to 
any shop instructor who requests it. 

Catalog of Electrical Books. The McGraw-Hill Book 
Company, New York City, N. Y., has just issued a special 
catalog of books on electrical engineering including all of 
the splendid list of recent electrical books published by the 
firm. Copies of the catalog will be sent to any teacher 
on request. 


Every Day Art. The November Issue of Every Day 
Art, published by the American Crayon Company, San- 
dusky, Ohio, contains valuable papers on the use of opaque 
colors by John T. Lemos, and on the strengthening of the 
foundation of school art by W. C. Knouff. 

Issue Interesting Booklet. The Simonds Saw and 
Steel Company of Fitchburg, Mass., has just issued a new 
use and selection of Hack Saw Blades and also methods of 
hints of value to vocational educators and manual training 
bookklet entitled “Hacksaw-ology,” which deals with the 
cutting metal. The booklet not only contains many usefui 
teacher-trainer in the School of Agricultural Education 
directors, especially those teaching metal working, but it 
is just as valuable to the pupil in shop practice. 

Besides outlining methods for using power Hack Saw 
Blades, it also deals clearly in non-technical terms on the 
various operations of the hand Hack Saw Blade. How to 
select the proper blade for different kinds.of metal cut- 
ting, the number of teeth best adapted, and the care and 





general use of the Hack Saw are other details fully ex- 
plained. 

This booklet is printed on excellent paper and 
arranged for ready reference. It contains charts showing 
the right blades and number of teeth for most efficient 
metal cutting. As an addition to the usual textbooks, this 
new Simonds booklet is of much value. Free copies of 
Hacksaw-ology will be sent on request to directors and 
instructors of manual training, sheet metal, etc. 


NEW TRADE PRODUCTS 


New Line of South Bend Lathes. The South Bend 
Lathe Works, South Bend, Ind., has just issued a bulletin 
completely describing the new thirteen-inch South Bend 
Lathe. This new lathe has power for manufacturing, in- 
sures accuracy for precision tool-making, and has capacity 
for a wide variety of general machine work. The lathe 
parts are machined on special machines fitted with jigs 
and fixtures to insure accuracy and interchangeability. 








THE NEW 18” SOUTH BEND LATHE. 
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Weber 


Papers 
Make 
Better 








Drawings 





Recommend drawing paper with 
the same care that you recommend 
instruments. Paper can do much 
to help or hinder the appearance of 
your pupils’ work. 


Weber Drawing Papers are ideal 
for the classroom. They have a 
strong, tough, durable texture. 
They have a finish that allows a 
maximum of erasing without the 
slightest danger of smearing or 
blotting. Made in a number of 
weights and textures, there is a 
Weber Paper suited to every pur- 
pose. 

Help your students to turn out 
sharp, clean art work by recom- 
mending Weber Papers. Write for 
sample book of these wonderful 
papers. Address Dept. LA., F. 
Weber Co., 1220 Buttonwood St., 
Philadelphia. Branches: 227 Park 
Avenue, Baltimore, 125. So. 12th St., 
Philadelphia, 705 Pine St., St. Louis. 


WEBER 


The bed of the lathe is of heavy semi-steel casting, 
rigidly braced by internal U-shaped cross girts, placed at 
short intervals its entire length. It is roughplaned and 
thoroughly seasoned, and is provided with generous bear- 
ing surfaces for the saddle. The head stock and tail stock 
are aligned on the inner V and flat way. 

The head stock is heavily reinforced, insuring strength 
and rigidity. The spindle cone has four steps and is pro- 
vided with an internal oil reservoir. Eight spindle speeds 
are provided, four direct cone-drive and four with the 
back gears in mesh. The spindle is made of special 
carbon steel ground to size. The center conforms to a 
No. 3 standard Morse taper and the spindle bearings are 
of high quality phosphor bronze, hand-scraped to a per- 
fect contact with both the head stock and spindle, adjust- 
able for wear and provided with ample oiling facilities. 

The saddle and apron make up the carriage which has 
a liberal bearing area on the two outer V’s of the bed, in- 
suring long life and minimum of wear. The carriage is 
provided with four oil pads for oiling and cleaning the 
ways of the bed. T-slots are provided for the clamping 
of work, or special fixtures to the saddle and a conveni- 
ent device is provided for locking the carriage to the lathe 
bed. The apron has two feeds and thread cutting is pro- 
vided through engagement of the split nut with the lead 
screw. An improved automatic safety interlock prevents 
the split nut and automatic feeds from being engaged at 
the same time. 


Other features of the lathe are a compound rest, with 
an angular feed travel of 314 inches, and an Acme rest 
which is equipped with a micrometer graduated collar 
reading in thousandths of an inch; a quick-change gear 
box, having 48 changes for cutting screw threads, a wide 
range of automatic feeds, and an index plate attached to 
the gear box. 

Descriptive information concerning the new lathe 
will be furnished to any school authority who addresses 
the South Bend Lathe Works, at South Bend, Ind. 


New Hollow 

Chisel Mortiser. 

Messrs. Gallmeyer 

and Livingston Co., 

Grand Rapids, Mich., 

have recently placed 

on the market a new 

hollow chisel mor- 

tiser of interesting | 

design. The machine 

may readily be con- 

verted into a plain 

vertical boring ma- 

chine by removing 

the chisel holder and 

substituting an 

adapter and ordi- 

nary wood boring 

bits. The machine 

has a heavy main 

frame, cast in one 

piece, with a truck- 

type base affording 

portability when de- 

sired. The machine 

is equipped with a 

one-half horse 

power ball bearing 

motor, repulsion in- 

duction type, suit- 

able for connection 

with a lamp socket. 

The ordinary capac- 

ity is up to one-half 

inch diameter chis- 

els, but when larger NeW GALLMEYER & LIVINGSTON 
diameter is required HOLLOW CHISEL MORTISER. 
a one horse power 

motor is provided. The standard table’ has an in-and-out 
movement of 4%” and a tilting movement of 45°’ on either 
side. 

The vertical adjustment of the table is provided by a 
rapid, accurate lead screw. The spindle is fitted with a 
travel of the motor head of 3%” is effected by the foot 
moved and replaced in absolute alignment. The vertical 


Drawing Instruments® Materials 


oan et —— 


ball thrust bearing. The chisel holder can be quickly re- 
treadle. Complete circulars are available. 
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Preferred by artists, draftsmen, students 
everywhere 
Flow Freely + Dry Quickly 
Absolutely Waterproof 


Purchase from your dealer or write our nearest branch 


EUGENE DIETZGEN CO. 


Enduring worth at reasonable cost 


Chicago New York [EN = Philadelphia Washington 
New Orleans Pittsburgh —— Milwaukee Los Angeles 
San Francisco ast 1988 Factory at Chicago 


Drawing, S: ing & Math @ Materials, Measuring Tapes 














rT] J Wes MARK " 
oreenser 
STEEL SPINDLE 
HAND CLAMPS 





In each line of products there 

is always a leading make. 

In the Hand Clamp field the 
“Jorgensen” Peerless Ad- 

justable Steel-Spindle ones 

are the leaders—and if you 

firmly believe in using the 

best, you will specify them 

in your requisition. 

Adjustable to various posi- 

tions. Grips to angular or 

straight work with equal fa- 

cility. Twelve sizes and each Steel Spindles _ 
priced right. and Nuts. 


Hard Maple 
Jaws. 


““PONY”’ Cabinet Clamp 








For lightness combined with strength 
this clamp has no equal. All parts are 
selected from the best materials obtain- 
able and we have spared no effort to 
make the “Pony” the finest thing of its 
kind on the market. Made in sizes to 


open 18 to 72 in. 
Write us for Catalogue No. 5-EE and 
prices or get them from your dealer. 


ADJUSTABLE CLAMP COMPANY 
216 No. Jefferson St., Chicago, Ill. 




















‘Ge 
SVENSEN BOOKS 


———F+- 


Professor Carl Lars Svensen, formerly profes- 
sor of engineering drawing at the Ohio State 
University, and a recognized authority on the 
subject, is the author of two standard texts, de- 
signed for instructors who appreciate vigor of 
presentation and accuracy of statement. 


Each book is a unit in itself, together forming 
a complete course, taking the student from the 
elements of mechanical drawing through machine 
drawing. 


Professor Svensen studied the needs of draft- 
ing instructors before planning his books. Their 
wide use in high schools, trade, technical schools 
and in university classes shows beyond a doubt 
that he has given this division of the teaching 
staff what they have wanted. 


The Books: 





Essentials of Drafting 


A new edition of this introductory textbook on | 
mechanical drawing, covering theory and prac- 
tice, and containing an unusual number of test- 
ing problems arranged in a special chapter at the 
end of the book. 


450 Illus. 220 Pages $1.75 


Machine Drawing 


A class book on the fundamentals of machine 
drawing, planned to assist the student to an 
understanding of the relation of drawing to engi- 
neering. 


A variety of problems presented by means of 
layouts and specifications will relieve the instruc- 
tor of the preliminary details which ordinarily 
arise in the assigning of machine drawing prob- 
lems. 


338 Illus. 198 Problems 222 Pages $2.25 


Send for Examination Copies Today. 
USE COUPON BELOW 


D. VAN NOSTRAND COMPANY 
8 Warren Street New York 
On Approval Order Form 





Kindly forward on approval copies of 


O Within 10 days I will either return the books or 
CJ If not adopted in my classes § remit in full. 








— 
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None Better Made 


For information regarding our 
full line of superior manual train- 
ing benches, domestic science, 
sewing and drawing tables, vises, 
laboratory furniture, etc., write 


to 


C. CHRISTIANSEN 


Manufacturer of this line since 1898 


2814-2842 West 26th St., CHICAGO, ILL. 











— ABERNATHY — 


ROLLER NUT sci. VISES 








give the most satisfactory ser- 
vice in school shops because of 
their Simplicity, Strength and 
Refinement of construction. 


Write for a copy of our latest circular. 


THE ABERNATHY VISE & TOOL COMPANY 


2842 West 26th St. 


CHICAGO, ILLINOIS 




















IN THE VANGUARD 
OF PROGRESS 











ADVANCED 
MACHINE WORK 


Seventh Edition, 
Revised and Enlarged. 

By ROBERT H. SMITH 
Massachusetts Institute of Technology 
A BOOK that is needed in this 
AGE OF MACHINERY AND 
RAPID PRODUCTION. It 
solves the problem of teaching 
and learning machine work. IT 
CONTAINS 886 OF THE MOST 
INSTRUCTIVE ENGRAVINGS 
EVER PUBLISHED IN A 
BOOK OF THIS KIND. 


IT IS USED in colleges, universities, technical, 
apprentice, automobile, and vocational schools, 


and machine shops. 


MACHINE WORK gives a broad training and 
is the fundamental and pooceemey basis for posi- 
tions in MODERN INDUSTRIES. 


MEASURING WITH LIGHT RAYS: Practical instruc- 
tion is given in this latest method of making mechanical 
measurements to the ten thousandth, hundred thousandth, 
and even to the millionth of an inch, which students, 
teachers, engineers, apprentices, machinists, and tool makers 


should learn. 


Price $3.00. Packing and postage 25c. 


INDUSTRIAL EDUCATION BOOK CO. 


Box 153, Back Bay, 


BOSTON, U. 8. A. 




















AN IMPORTANT PUBLICATION 

Job Sheets for Wood Working. A series of eight job 
instruction sheets covering the main points in wood finish- 
ing is the latest contribution of teaching material to voca- 
tional and manual training work by S. C. Johnson & Sons, 
Racine, Wis. 

These job sheets are unit operations in the wood 
finishing trade and follow the lines of the successful in- 
struction sheets widely used in Wisconsin and other states. 
Each sheet contains detailed and practical information 
such as the average student can use with a minimum of 
help on the part of the teacher. 

Particularly stressed in the Johnson job sheets are 
brief and clear definitions of the various finishes and 
explanations of “why” they are used in various special 
ways. The purpose is to help the student work intelli- 
gently and to lead him on to reason the necessity for the 
several steps which he is to take. 

The sheets are available to instructors without charge 
and can be obtained by writing to the Johnson Company, 
at Racine, Wis. They are numbered as follows: 

1. Application of wood dye (oil stains and spirit 


stains). 

2. Application of paste wood filler. 

3. Application of underlac (shellac). 

4A. Application of varnish. 

4B. Varnish rubbing. 

5. Application of wax. 

6A. Application of enamel undercoat. 

6B. Application of enamel. 

S. C. Johnson & Sons have long been known for their 
wood dyes and waxes which are widely used in schools. 
In recent years, the firm has manufactured varnishes, 
enamels, and fillers and a complete list of wood finishes 
for home use. The firm manufactures no paint and limits 
itself entirely to fine wood finishing products. 








Lessons on Cotton for Elementary Schools. Circular No. 43, 
Saget, 1925. Issued by the United States seqertment of Agri- 
culture, Washington, D. C. The outlines of lessons on cotton 
are intended as aids in teaching the subject in the seventh or 
eighth grades, and they are intended to be helpful to teachers 
in rural consolidated schools. The pamphlet discusses judgin 
cotton, selection and picking, feeding value, cotton varieties, and 
common diseases and insects. 
















INDUSTRIAL-ARTS MAGAZINE 


Complete Line 


THE OLDEST 
THE SUREST 
THE BEST 


Tue world’s leading edu- 
cational institutions specify 
Higgins’ Drawing Inks be- 
cause of their fadeless and uniform dependability and 
quality; for their ease in working under all conditions. 


BLACKS 
GENERAL (Soluble)— WATERPROOF— 
For Fine Line Work. For Working Drawings 


COLORS 
BRILLIANT — TRANSPARENT — WATERPROOF 
Mix freely with the Blacks, White and Each Other. 
Carmine Indigo 
Brick Red Green Brown 
Orange Blue Scarlet 
Violet Vermilion Yellow 


WHITE 
WATERPROOF and OPAQUE 


Buy these Standard Inks, accept no others! 


At All Art Supply Dealers. 
CHAS. M. HIGGINS & CO., 271 9th St., Brooklyn, N. Y. 
Chicago London — 











FEASEY 


CHICAGO 


SPECIAL SCHOOL CATALOG 


This catalog illustrates and describes the well 
known line of George Schoenner imported drawing 
instruments, the Pease Line of School Tables and 
Storage Units and the popular school model of the 
Pease Vertical Blue Printing Machine. 

Every school should have a copy of this catalog. 
No obligations—just ask for your copy. 


The C. F. Pease Company 


802 No. Franklin St., Chicago, Ill. 
“Let Blue Prints Tell Your Story” 





























J.C. Wright, Director 


Federal Board for Vocationai Education 
Washington, D. C. 


writes: 


“VOCATIONAL EDUCATION IN A DEMOCRACY, 
by Prosser and Allen, was used by me in 
my course at Harvard, on the Principles 
of Vocational Education. The text was 
found very desirable . . . The authors 
have built into the text the richness of 
their own experiences in vocational edu- 
cation and at the same time have included 
a bibliography with a wealth of material 
which should be read by everyone in the 
educational field.” 


VOCATIONAL EDUCATION IN A DEMOCRACY 


By C. A. Prosser and Charles R. Allen 
Octavo, 580 pages ; Price $2.75 


THE CENTURY CO. 


353 Fourth Ave. 2126 Prairie Ave. 


New York : Chicago 





























PractTICAL BOOKS 
3 


for courses in 


Mechanical Drawing 
Perspective Sketching 
Shop Mathematics 
Forging 

Printing 


Edited by 


FRANK E. MATHEWSON 


10 days’ approval 


The Taylor -Holden 
Company 
Springfield, Massachusetts 
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Teach with Type} 


| PRINTING is a Practical Educator ‘| 


Schools everywhere are installing printing equipment and using 
typesetting as the most effective way of teaching English and 
the related studies—design, mechanics and practical citizenship. 
School papers issued by such departments quicken the spirit of the 
entire enrollment and faculty. At our Chicago factory we maintain 
an expert free service in selecting suitable outfits. Forinformation and 
estimates adapted to the needs of your school, write to our 


) 
| 
EDUCATIONAL DEPARTMENT 






v————— 










MONROE AND THROOP STREETS * CHICAGO, ILLINOIS 


Barnhart Brothers& Spindler | 


FURNISHERS OF SUPERIOR PRINTING OUTFITS FOR SCHOOLS 


Chicago Washington,D.C. Dallas Omaha _ Seattle 
f KansasCity SaintLouis Saint Paul Vancouver,B.c. | 
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DRONS- 


MANVAL SRAINING SHOP 
The boys need this protection. Parents ap- 
preciate it, and you will enjoy the added 
appearance of your class in = pe 
NOTE—Free Instructor’s = your order 
of 12 or more aprons. 45” in length, a dandy 
apron. Price without accompanying order for 
students, i 10. See Below. 
Used ‘in Shops all over the country and for 
twelve years the —— protection for students 
in the ochest oe 
NOTE. THESE PEAveemss 
Adjustable Neck Strap — Large Roomy Pockets 
Ample Size and Weight 
Your choice of — brown duck or white. 
Guaranteed to exactly like illustration. 
Our large a 


























same day 
quality of merchand ise insures your complete sat- 
_——. Goods sent prepaid anywhere east of 


‘Prices of White Apron, each - - gee 
Prices of Brown Apron, each 
d Special Price un 1v0 Lot Orders.Send for Descriptive Booklet of, Full Le Line. 
! Remember this apron is a positive economy as it saves the clothing 
and repays many times its original cost. 


CANVAS PRODUCTS CORP., FOND DU LAC, WIS. 
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VOCATIONAL TEACHERS—PRINTING CLASS 
Teach Machine Composition! wUsE THE 


LINOWRITER 
Our book 
“Correct 
Keyboard 
Fingering” 
with each machine 
supplies all 
instruction 


EMPIRE 
; TYPE FOUNDRY 
200 in Use—Price $95.00 DELAVAN, N. Y. 














Repairing Farm Machinery and Equipment 
By G. H. Radebaugh, Department of Agricultural 
Engineering, University of Illinois. 
£ HIS book presents a complete course in 

the operation, repair and maintenance 
of farm machinery and mechanical equip- 
ment. It is the result of courses for farm- 
ers and farm boys, and is especially adapted 
for rural high schools and farmers’ short 
courses. 

The illustrations and drawings are 
graphic and complete and tie up with in- 
structions to make the book an ideal refer- 
ence guide for the farmer. 








Cloth, 260 pages Price, $2.75 net. 
THE BRUCE PUBLISHING COMPANY 
201 Montgomery Bldg. Milwaukee, Wis. 




















Subscribers’s Free Service Department 








We invite all our readers to ask questions of any kind on any prob- 
lem of Industrial Arts, and we promise to answer them fully and 
promptly. If we must, we shall investigate specially, charging the trouble and expense to our editorial appropriation. 

If you are interested in the purchase of any of the items listed below, or if you want catalogs for your files, do not hesitate to 
check this list and mail it to the address given below: 



















ADVIS wccccccccccccccccccccccccccce | DICB ..nccccccccccccccccccccccccccce 







Aprons .... DIVIGETS . .ncccccccccccccccccccccccce 
y ool _—— ° Domestic Science Equipment 

pean ResKeCSCCeESTEESSTS vee GRE BUMPS .ncccccccccccccccce 
Baking Dishes Domestic Science Tables...........++ 
BEES ccccccccccccsccecce . Drafting Furniture ..........seseees 


SD Ree : Drawing Boards .... 
Belt Sanders . ° Drawing Supplies ... 










Bench Stops . ‘ Drawing Instruments 
DOD acccscoccccces ° Drawing Paper ..... 
Manual Training ..... coe DEES cccccccccccccccccccccecccoesoes 
Domestic Science ........-+.0++. Drilling Machinery ..........sseeees 
BOVENS wccccccccccccccccccccccesccees BEE BOOED ccccccccccccccsesvesces 


Bits and Braces......-...... . Drill Stands 





Blacksmith Tools ......... OEE ésccce 

Blue Print Filing Cases... Dynamos .. 

Blue Printing Machinery... Beery Cloth a ae 
Bookbinders’ Supplies .... s BS a tee 
Bookbinding Supplies ............... — OD ccccccccoccevescceccosces 
Braces 





ps 
Clay—Modeling 













Cobbling Outfits .......... ° 
Colors—Water and Oil..........+0-. 
Countersinks jue 
rayons ... Glue Machinery etonwe 
Chalk Glue Heaters 
uges .. 











Hack Saw Blades................. ase 


INDUSTRIAL-ARTS MAGAZINE, Milwaukee, Wis. 

Gentlemen:—We are interested in the items as checked above. 
A fo will place us in touch with the manufacturers you will be 
° 'p to 
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Cabinet Woods ENS A: 
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Sheet Metal Arts....... 
Sheet Metal Machinery... ee 
Sheet Metal Supplies........cseseeee 
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TEACHER AGENCIES 
T E A C H E R > choice openings in just the locality desired. 


Highest salaries. Confidential service. No obligation to accept any place. Cincinnati, 
Rochester, Indianapolis, Atlanta, Des Moines, Omaha, St. Louis, and other leading cities 
“ave selected our candidates. Not an ordinary agency. Leading bureau for specialists. 
Write for detailsk—NOW. 


SPECIALISTS’ EDUCATIONAL BUREAU 


Odeon Bldg., St. Louis, Mo. 


LARGEST TEACHER PLACEMENT WORK IN THE U. S&S. 


(Under One Management—Direction of E. E. Olp, 28 E. Jackson Blvd., Chicago.) 
FISK TEACHERS AGENCY (Inc. 1916), 28 E. Jackson EDUCATION SERVICE, 1256 Amsterdam Ave., New 
Blvd., Chicago. Largest Fisk Agency. 














Make your training count. Get the best 
position to be had. Let us tell you of 























y 
NATIONAL TEACHERS AGENCY, Southern Building, 
Washington. Affiliated Agencies widely scattered. 
AMERICAN COLLEGE BUREAU, Chicago Temple, 
Chicago; 1256 Amsterdam Ave., N. Y. College work 


York; Steger Building, Chicago. 

If you should attend the Meeting of the Department 
of Superintendence at Washington, Feb. 21-25, come to 
see us at our Booth No. 80, a few steps from the 
registration desk. 


only. 











SOUTHERN 
TEACHERS’ 
AGENCY 


Teachers Wanted 
For Schools and Colleges Every day of the year 
COLUMBIA, 8. C. 


NATIONAL TEACHERS’ AGENCY, Inc. 
Home Offices, Philadelphia, Pa. CHATTANOOGA, 


D. H. Cook, Gen. Mgr. 
Branches: ° 
Pittsburgh, Pa. ; Indianapolis, Ind. ; Syracuse, N. Y. ; Northampton, Mass. RICHMOND, VA. 
No charge to Employers—No charge to candidates LOUISVILLE, KY. 
until elected — Positions waiting for Art teachers. 


ALBERT TEACHERS’ AGEN 


34th Year 


Continuous registration in 
four offices. 
No advance fees. 


Covers Middle Atlantic, South 
and Middle West. 











25 E. Jackson Bivd., Chicago 
Our booklet, ‘Teaching as a 
Business,” with timely chap- 
New York, 437 Fifth Avenue ters on Peace Salaries, Indus- 
Denver, Symes Building trial Arts Positions, etc., sent 
Spokane, Peyton Building free. 


ALBANY TEACHERS’ AGENCY 
Established 1885 


Reliable Service for Reliable Teachers 


Send for Bulletin 





74 Chapel St., Albany, N. Y. 











Kennedy Utility Saw 


Cuts: any *65 complete 
Angle with % h.p. A.C. Motor 


and 7” saw 


Haury Leathers 
Hor Craft Workers 


A 3-cent stamp brings you samples. 
Sold by the half or whole skin and cut to measure. 
Send $1.00 P. O. order for variety of colors of 


es ill take 
from 6"to 10" Saws. 
Will do dado work 
RALPH KENNEDY 


BALL thout 
BEARINGS “i455 

The sturdiest and most practical 
bench saw for instruction and 


111 No.7th St. 
Philadelphia 


The only cheap thing about the 
Kennedy Utility Saw is the price. 


general utility purposes. I 
able for the school shop. 


Made throughout of the highest 
grades of iron and steel. Full de- 
scriptive literature sent on request. 


ts many 
exclusive features make it invalu- 








~ BUILD YOUR OWN 


ELBERT HUBBARD achieved fame 
and wealth through teaching others how 
to do things exceptionally well by com- 
bined use of hand and mind. Such is 
the knowledge gained of good cabinet 
making by building the genuine 


CHORALEON ARISTOCRATIC PHONOGRAPH 


Unsurpassed in beauty, volume and tonal quality. 
Plays any record. Will delight the entire school. 
Readily sells for double your cost. Finest motors, tone 
arms and case materials, cut to fit, and complete in- 
structions, at SMALL COST. Write for FREE blue 
print offer. 


CHORALEON PHONOGRAPH AND RADIO CO. 
126 6th STREET ELKHART, INDIANA. 





leather remnants for home and school work. 


Tools and Designs 
Snap Fasteners to Match Leathers 
Sphinx Paste 


W. A. HALL, 250 Devonshire St., Boston 9, Mass. 














THE ORIGINAL AND GENUINE 
EXTENSION LIP AUGER BITS 


ARE STAMPED 


RUSSELL JENNINGS 


on the round of each bit. 


THE RUSSELL JENNINGS MFG. CO. 


CHESTER, CONN., U.S. A. 


SRG OG 
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ANNOUNCING ! ! 


A COURSE IN SHEET METAL WORK 
FOR JUNIOR HIGH SCHOOLS 


By J. W. BOLLINGER, Instructor of Manual Training, 
East Junior High School, Sioux City, Iowa. 
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A basal school text in sheet metal work for seventh and eighth grade 
junior high school boys. Avoids theory, machine processes, and sheet metal 
layouts. Written in a simple, direct style entirely within the grasp of the 
pupil. 

All problems are presented in group form. Several projects are listed 
in each group to permit flexibility and preference of pupil. Each group is 
progressive in difficulty and new processes are introduced from group to 
group. Instructional material added to each chapter, suggestions for new 
projects, ete. 


Cloth, 96 pages Price, $.88, Net. 


~~~ 
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We also publish Welch’s ELEMENTS OF SHEET METAL WORK. 








LATEST BRUCE PUBLICATIONS 
JOB SHEETS IN PRACTICAL WOOD- | SHOP TEACHER’S STANDARD CLASS 








WORK, Brown and Tustison 
32 Sheets, 31 Jobs Price, $.56, Net. 


JOB SHEETS IN HOME MECHANICS, 
Tustison 
40 Sheets, 39 Jobs Price, $.64, Net. 


ELECTRO CRAFT, Baxter 
Cloth, 168 pages Price, $1.50, Net. 





RECORD, Cannon 
Cloth, provides for 520 names, 2 years’ 
work Price $.75, ‘Net. 
Paper, provides for 260 names, 1 year’s 
work Price, $.45, Net. 


LABORATORY MANUAL OF ELECTRI- 
CAL SCIENCE, Buck and Frost 
Paper, 168 pages ~_s~Price, $1.44, Net. 


THE BRUCE PUBLISHING COMPANY 


201 Montgomery Bldg. 


Milwaukee, Wisconsin 

















DIRECTORY OF EQUIPMENT AND SUPPLIES 











NVILS 
“atkins & & Company, In Inc., BE. C. 


isston & 
APRONS 
Canvas 


Ames Company, B. C 
Wallace & Company, pe. 
BITS 
Giovtens Twist Drill Co., 
Greenfield Tap & Die Corp. 
BITS Lay 4 BRACES 
Atkins & ree Inc., E. C. 


The 


Wi 
ag ag ed ‘TOOLS 
> oe 


ataertee FILING CASES 
Dietzgen Co., Eugene 
——: & 

BLUEPnintP PAPERS 








Esser 
tyr4 Company, The C. F. 
BO 
American Technical Society 
McGraw-Hill Book Company 
bag mw — oe . 

‘an Nostrand Com: 
BOOKBINDING SUrPLics 
CALIPERS” 

Starrett Company, The L. 8. 
CHISELS 

Disston & Sons, Inc., Henry 

Rauch & Company, F. A. 

rr! Works, The 


ante Clamp Co. 
jae & Cupane. Inc., E. C. 
} ag 


Dissto. is Sons, Henry Sap 
n 
Gross Hardware & Supply Co., Philip 
& Company, F. A. 
Starrett Co., The L. 8. 
CLUTCHES—FRICTION 

Johnson Machine 
COPING SAWS AND ‘BLADES 

Disston & Sons, Henry 

COUNTERBORES 

Cleveland Twist Drill Co., The 
COUNTERSINKS 

Cleveland Twist Drill Co., The 

Greenfield Tap & Die Corp. 
CRAYONS 

American Company 


Weber Company, F. 
DRAFTING FURNITURE AND SUP. 
Bradley Co., Milton 


Dietzgen Co., Eugene 
] Top & Panel Co. 





Weber 
DRAWING INSTRUMENTS 
Bradley Co., 
Dietzgen Co., 
Pease Company, C. F. 
Keuffel & Esser 
Post Com , The Frederick 
U. 8. Blue 
DRAWING MATERIALS 
Devoe & Raynolds Co. 


Keuffel & Esser 
RAWING ee as 
Eugene 


f 
Buffalo Forge 
« 
( 





Silver Mfg. Company, 
ELECTRICALLY DRIVEN vous 
, Electric Co., Inc., Jas. 
ELECTRIC “GLUE Pots 
is Co., Chas. E. 
ELECTRICAL, sevetree 
lark a Electr: 


x or » Inc., Jas. 
END M 
Chereland Twist Drill Co., The 
EXHAUST FANS 
Buffalo Forge 
Ly = Co. 
rior Ce. 
1h 
i == & Son, 8. C. 
FLASKS 
0} Machinery Co 
FORGES 
Buffalo Forge 
FURNITURE FRAMES 
es Rapids Fibre Cord Co. 
on Company, F. A. 
GA 
Atkins & , Inc., EB. C. 
Disston & Bons, , Henry 
Starrett Company, The L. 8. 
i 'p ae M. 


ey 


Wilhelm yk 4 


er ua ae deme te a te one A ei 


GLUE HEATERS 
Hall & Brown Woodworking Mach. Co. 
Oliver Machinery Co. 
Rauch & Company, F. A. 
Wetoee & Co., J. D. 


omnes 
veland Stone Company 
yo ine Company, 
Efficiency Grinder Company 
Gall &l Co. 
Greenfield Tap & Die Corp. 
Luther Grinder Mfg. Company 
————— , 3 


ver Machinery 
HACKSAWS AND BLADES 


The 








Rauch & Company, 
INKS—DRAFTING 
Devoe & Raynolds 
Dietzgen Co., Eugene 
& Company, Charles M. 
Keuftel & Esser 
Pease c. F. 


Weber 
i ING 
Bros. & Spindler 
JOINTERS 


Crescent Ay yr Company, 
Gallmeyer & Livingston 
Hall & Brown Woodworking Co. 
Oliver Machinery Co. 

ver Mfg. Company, The 


Wallace & Uo., J. D. 
LATHES—METAL WORKING 
Little G 


Steptoe Co., John 
LATHES—W OODWORKING 
Bp abu Cerertus 
Woodworking Mach. Co. 











Dealers’ Directory) 


Steel Co. 

Co., The 
BENCHES 
Supply Co., Philip 


c. 
Philip 


MILLING MACHINES 
Galimeyer & Livingston Co 
Bteptoe Co., John 

MITRE 1— 


MODELING CLAY 
—-> & Raynolds Co 
Hammett Company, = 
PAPER CUTTERS 
Chandler & 


Price Company, The 
Weber Co., F 


PASTE 
Bradley Company, 
Weber Company, F. 


ogous a 
me 
» Weber, Company 
Rauch & Semeees. F. A. 


PLANERS 
oe Machine Tool Co., Zhe 
allace & Company, J. 
POWER HAMMERS 
Little Giant Co. 
PREPARED "WAX 
Johnson & Son, 8. C. 
‘a PRESSES 
andler & Price . 
Siento Printing Press & Mfg. Co. 
PRINTING sat yo 
Empire Type Foundry y 
= 
PUNCHES 
Niagara Machine & Tool Works 


REAMERS 
Greenfield Tap & Dis Ome 
RS—Carbon 


REAME nd High Speed 
Cleve! Co., The 
RULES 
Dietzgen Co., Eugene 
Keuffel & Esser 


Pease Company, C. F. 
Rauch & eameany. F. A. 
Stanley W: 

— The L. 8. 


SANDERS 
Oliver Machinery Co. 
Wallace & Company, J. D. 
SAW 


ary ee etm 
Machine Company, The 


& Sons, Inc., Henry 
Gallmeyer Livingston Co. 
Hall & Brown Woodworking Mach. Co. 
Huther Bros. Saw Mfg. Co. 











Wallace & Co., J. D. 
SCREW ne Coad 
Disston 


Rauch & Company. F A 
SCREW PLATES 
& Die Corp. 


Greenfield rT 
SEWING TABLES 
SHAPERS—METAL WORKING 

Carter » BR. L. 

Ohio — Tool Co. 


SHEARS 


jagara Machine & Tool Works 
Bee & 

SHEET 5 oe TOOLS & MACHINERY 
a 2 Appliance Company 
as 
Niagara Machine & Tool Works 

Peck, Stow & Wilcox Company 





SQUARES 

D: & Sons, Inc., » vend 
Rauch & Company, iF. 
Stanley Works 
Starrett Company, The L. 8. 
STAINS 


Johnson & Son, 8. C. 

Rauch & Compeny. BF. A. 
T Marshalitown Mtg. Com 

alltown " pany 

TINSMITH’S TOOLS 

Berger Bros. Co. 

Niagara Machine & Tool Works 
TOOLS 

Atkins & CGueeme. | 3 E. C. 


Disston & Sons, 

Greenfield Tap. Dis Cory 

Gross Hardware & Philip 
Millers Falls or 


Rauch & le 
Stanley Works, The 
8 , The L. 8. 
TOOL GRINDERS 
Atkins . Inc., B. C. 
Gallmeyer é Liv. Co. 
Greenfield Tap & Die Corp. 
Luther Grinder - Company 
Mummert-Dix 
Oliver Machinery = 
veer pRILLS” & Die 
Twist DI IST DRILLE—Carben and and Nien Bree 


Wee 








 & onge 
[> Type Foundry Co. 
UPHOLSTERING ” "SUPPLIES 
Lussky, White & Coolidge, Inc. 
ae | Ly oo 2 


Manual Training Supply Co. 
VARNISHES 
Rapids Fibre Cord Co. 


Stanley Works, The 
VISES—WOODWORKERS’ 
Abernathy Vise & Tool Co 
Oliver Machinery Company 
WATER COLORS 
American Crayon 
Binney & Smith Co. 
Bradley Company, Milton 
Devoe & . 
Wsber Company, F. 
WAX CRAYONS 
American Crayon 
Binney & Smith Co. 
, Milton 
Dixon Crucible Co., Joseph 


Weber Company, F. 
EAVING MATERIALS 
& Panel 





WOODWORKING MACHINERY 
American Saw Mill Machinery 
Boice, William B. & John E. 





Wallace & i 
Yates-American Machine Co. 
WRENCHES 
Greenfield Tap & Die Corp. 


ADVERTISERS REFERENCE INDEX 


Abernathy Vise & Tool Co........... = 
Adjustable Clamp Company........... 
Algoma Panel Company.............. 12a 
American Crayon Company .......... 


American Saw Mill Macy. Company. . ‘te 
Atkins & Company, E. C............ 
Barnhart Bros. & Spi naler 
Berger Brothers Company. . 
Binney & Smith Company. . 
Boice, William B. & John 
Bradley Company, Milton. . 
Buffalo Forge Company... .. lla 
Calif. White & Sugar Pine Mfrs. Ass’n 9a 
Canvas Products Company............ 38a 





Choraleon Phonograph *& Radio 
Christianse! 








Disston & Sons, lamer 
Dixon Crucible “Company, TEE. voccces 











eet Grinder ye bemseocnces 
Empire Type Foundry Company...... 

Englewood ate & Panel Cumpeie 
Grand Rapids Fibre 

Greenfield ae | & Die Corp..........1 
Gross Hdwe. & Supply Co., Ph.......12a 
My WEs.. Mivvnscnccopvonpess caceon ed 39a 
Hall & Brown Wadwkg. Mach. Co..... 2a 
Hartford Clamp Company............ 
Higgins & Company, Charles M...... 37a 
Huther Bros. Saw Mfg. Company.... 8a 
Industrial Education Book CO. cccccce 36: 


Jennings Mfg. Company, Russell...... 39a 
Johnson Machine Co., Carlyle........ 4a 
Johnson Gas Appliance Co........... 28a 
dobmsen & Gon, B. C......cccccccece la 
Sr HEED. S8cncscsbovevescoces 39a 
Sn a) Td pancesenesedocees 13a 
Little Giant Company..............+ 6a 
Lussky, White & Coolidge, Inc....... 29a 
Luther Grinder Mfg. ig ~ 30 epeecese 82a 
McGraw-Hill Book Co, Inc.. -1l3a 





Marshalltown Mfg. Company 


28a 
ag Hammer Company, David....24a 


hle Prtg. Press & Mfg. Co...4th Cover 
Monarch Machine Tool Company...... 2la 
Morgan Mi <4 Comm DAMP. ccccccvccccccece 


t-Dixon 














Im Co Henry +7308 
Yates-American Machine Co....2nd Cover 
Subscribers’ Free Service Department, Industrial-Arts Magazine, Milwaukee, Wis. 


41A 





INDUSTRIAL-ARTS MAGAZINE 


The HUDORADO PAGE 
“ns piesa? wilh 
"¢ mascer 


drawing pencil 4 














3 3 
ey 
it 


% anquetin -H alt = 
¢ Haddo ub 


Notation of Procedure Technical Pinks 


AccuraTe layout in light outline. This is important, as it assures a com- pt tian: . 
fortable freedom from concern over drawing when rendering is in progress. oa sees a3 le ave 
Sketch rendered as follows: Dark panelling under window, then up left et go OEE white 
side using 3B Eldorado. Window mullions with 2B. Panelling of partition pee? & 4 betwee 
and balcony with HB and H. Floor toned with HB.. Plastered wall with Make each, Insts upow Strokes 
2H. Arched door with H. Stroke firm abroad Ps rf OCCASLONG ly 
In rendering the panelling, the framework was first laid in, then the dul definite Stroke # wy nucl e 
panels toned. Some cross hatching on panels. Avod with j avo. this 
, eis : | hi ee 
In rendering plaster, direction of strokes changed freely. No structural this eft eck 4 iy poltshed, 


26 


reason for any particular direction. Effect of halation imitated by streaks effect 
of light across window and panelling done with an eraser, also by 

indefinite indication of leads of window. Note white accents left in 

tones frequently throughout sketch. They give sparkle. 





Write for full-length Free Samples of Dixon’s Eldorado, “the master drawing pencil,”? and Dixon’s ‘Best? Colored Pencils. Write to 
us, too, if you wish proofs of Lessons No. 1 and No. 2 (printed in the previous issues of this magazine), additional proofs: of 
this page, and proofs of coming advertisements in this interesting pencil series. DIXON—-PENCILS, Dept. 128, Jersey City, N. J. 




















The School Print Shop — 
An Education in Itself 


HE school print shop is an 

education in itself. It is an 
education willingly acquired. While 
the student is engrossed in the set- 
ting of type, in the correcting of 
proofs, and in printing, he is im- 
proving his spelling, his grammar, 
and is acquiring accuracy with 
speed. 

At the same time, he learns the 
fundamentals of a practical busi- 


The Chandler & Price Co., 








Safety 


Features 


The gear guard 
completely covers 
the gear and pin- 
ion. The flywheel 
guard makes the 
revolving wheel 
safe. The platen 
guard prevents 
the student’s hand 
from getting 
caught as the 
press prints. 








“CRARMAR 


A PRACTICAL TRADE) 


ness -- if he cares to follow the 
printing trade. 


As to equipment, Chandler & 
Price Presses and Cutters are the 
choice of printing instructors and 
superintendents everywhere. They 
can be equipped with positive safety 
devices. They are easy to operate, 
quickly mastered, and are used in 
90% of the world’s commercial 
print shops. 


Cleveland, Ohio, U. S. A. 








The Chandler | 
& Price Cutter 


Easy to operate, 
accurate, and sim- 
ple, the Chandler 
& Price Cutter is 
essential in school 
print shops. Hand 
or power oper- 
ated. 
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INVESTIGATE 


HE Miehle Vertical will do more work in a given 
time than any other job press, and do it better. 


No claim is made for the Miehle Vertical that is not 
based upon actual experience, many times repeated. 
No claim is made that cannot be demonstrated in 
your own shop. 


It is well to investigate all claims of this sort, no 
matter who may make them. 


The fullest investigation of every claim made for 
the Miehle Vertical is invited. - 


YOU NEVER HEARD OF A MIEHLE niet SCRAPPED 
AE TE: ELMO AE OE ANE UHI NT ENOLEN | 
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: MIEHLE PRINTING PRESS. vind 0.5 


” Fourteenth & Robey Streets, Chicago 
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